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HIS report is a review of fourteen 

eases of adrenogenital syndrome of 
the congenital type which have come 
under the authors’ care in part or com- 
pletely within the years. 
These eases will be reviewed in a man- 
ner which is intended to point out the 
important elinieal and laboratory fea- 
The medical, 


past ten 


tures of the syndrome. 
psyehologieal, and surgical aspects of 
the management of this condition will 


be diseussed. 


DESCRIPTION OF THE SYNDROME 
Adrenogenital syndrome of the eon- 


genital type is a familial condition 
in which exeessive androgen secretion 
occurs in homozygous offspring as a 
result of an inborn error in metabolism. 
The exeessive seeretion of androgen 
originates during the gestational period 
and eontinues throughout life if not 
treated. 
ieal deseriptions of the disease have 


Accurate elinieal and anatom- 


been available sinee the early years of 
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this century.**? However, it is only 
since the discovery by Wilkins and as- 
sociates® of the efficacy of cortisone in 
controlling this 
thus enabling these individuals to lead 
a near-normal life, that interest in this 
condition has become widespread. In- 
dependently from Wilkins, Bartter 
and co-workers‘ in the same year re- 


abnormal seeretion, 


ported that cortisone decreases the 17- 
ketosteroid excretion in this condition. 

The abnormal secretion of androgen 
with its virilizing effeets exerts a pro- 
found influence on sexual development 
and somatic growth. In the female 
there oceurs the syndrome of female 
pseudohermaphroditism, and, in the 
male, macrogenitosomia precox. 

The female pseudohermaphrodite 
may be deseribed as follows: 


The anatomical 
confined mainly to the external geni- 


abnormalities are 
talia and somatie growth. The genita- 
lia of the newborn infant frequently 
presents the picture of a male with 
hypospadias and undescended testes. 
The clitoris may be enlarged to the 
size of a small or normal penis. The 
so-called hypospadie urethra in reality 
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s the external opening of the urogeni- 
al sinus into which the female urethra 
ind vagina enter. The labia are fused 
in the midline to a variable degree. 
Mther virilizing manifestations which 
ippear later include pre- 
ocious growth of pubie hair, acnei- 


somewhat 


form rash, and facial hirsutism. 
Paralleling the increase in somatic 

growth, there is advanced bone age 

with early closure of the epiphyses. 


These individuals, therefore, reveal 
advaneed longitudinal and _ somatic 


growth during early life, but even- 
tually end up shorter than normal with 
a masculine type of body configuration. 
Menarehe and all other signs of 
secondary female sexual maturation do 
not develop. 

In the male there oeceurs precocious 
development of the secondary sexual 
characteristics along the lines of his 


true sex. However, this does not 
represent a true sexual precocity, be- 
eause the testes remain underdevel- 


oped, small and soft, and are nonfune- 
tional. The major androgenic effects 
are precocious growth of the penis and 
prostate, hyperpigmentation of the 
scrotum, and early growth of pubie 
This type of sexual development 
been termed macrogenitosomia 
precox. With respect to somatic and 
skeletal growth, the pattern is com- 
parable to that of the female pseudo- 
hermaphrodite. This exeessive muscu- 
lar growth and short stature have re- 
sulted in these individuals being called 
“Infants Hereules.’”’ 


hair. 
has 


It is important to recognize that in 
with an- 
drogen secretion there oeeurs an abnor- 
mally high exeretion of urinary 17- 
which constitutes the 


association this excessive 


ketosteroids, 


single most dependable laboratory evi- 
Nor- 


dence to support the diagnosis. 
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mally the 24-hour urinary 17-ketoste- 
roid output does not exceed quantities 
of 1 mg. until the sixth to eighth 
vear of life. However, in congenital 
adrenal hyperplasia, quantities higher 
than those found in normal adults (up 
to 15 mg. per 24 hours) have been ob- 
served; quantities exeeeding 50 mg. 
per 24 hours have been found only 
rarely. 

In addition to the above virilization 
process, congenital virilizing adrenal 
hyperplasia is sometimes associated 
with abnormal salt losses, leading to 
symptoms resembling adrenal cortical 
insufficieney (Addison-like syndrome). 
The abnormal salt loss is characterized 
by profound dehydration which is 
difficult to treat without the 
steroids and large quantities of salt. 
Vomiting and diarrhea 
prominent feature of adrenal cortical 
insufficiency and a contributing factor 
in the production of shock resulting 
The salt-losing syndrome 


use of 


may be a 


in death. 
resembles aldosterone insufficieney with 
the blood plasma revealing a low level 
of sodium, chloride, bicarbonate, and 


an elevated level of potassium. Hypo- 
glycemia occurs only rarely. 
REPORT OF CASES 

Pertinent information concerning 


these eases is summarized in Table I. 
It will be observed that the number of 
female pseudohermaphrodites is ap- 
proximately three times as great in 
this series as the number of males with 
macrogenitosomia precox. We wish to 
emphasize the high familial incidence 
in this series, and this will be enlarged 
upon in the diseussion. 

Ten out of fourteen cases presented 
findings of the salt-losing syndrome. 
These included all four males and six 
out of ten females. Three cases, two 
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of whieh were salt-losers, oceurred in 
Negroes. The elinieal and biochemieal 
abnormalities of this electrolyte dis- 
turbanee will be elucidated further in 


the diseussion. 


Anatomical Anomalies.—T y pical 


cases of female pseudohermaphrodit- 
ism are illustrated by Figs. 1 and 2. 
The ease of D. H. (Fig. 2), first seen 
at 6 years of age, showed evidences of 
marked virilization due to prolonged 


influence of exeessive androgens. 





Fig. 1. \. W., aged 10 months. Typical 
ease of female pseudohermaphroditism. Pa- 
tient considered a hypospadic male at birth. 
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The clitoris in all of these eases was 
uniformly enlarged at the time of ow 
first observation. Six patients wer 
observed during the neonatal period 
and the remaining were seen for th 
first time at 6 years, 444 years, 7 
months, and 4 months of age, respee- 
tively. An erroneous assignment of 


sex at birth and prior to our first ob- 


34 




















Demon- 
an- 


Fig. 2.—D. H., aged 6 years. 
strating marked influence of excessive 
drogen for a prolonged period. 
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servation was made in four eases (C. 
BB A WwW. BR WW. and EB A}. Ie 
two of these eases (A. W. and B. W.) 
the correet sex reassignment was made 
within the first two weeks of life. 
The size of the clitoris revealed pro- 
gressive hypertrophy which was di- 
rectly proportional to the length of 
time during which treatment was com- 


pletely neglected or inadequate. The 
clitoris was partially covered by a 


prepuce and joined with the labia by 
two tough fibrous chordae. This usu- 
ally resulted in a retraction of the 
clitoris toward a diminutive vaginal 
orifice. On the ventral aspect, as a 
rule, there was a furrow between the 
chordae extending from the tip of 
the glans to the base of the clitoris. 

The labia were pigmented in two of 
the females and were fused to variable 
degrees in all eases, which resulted in 
outstanding anomalies of the introitus 
(Table I). In three eases there was a 
complete fusion of the labia. The 
eervix and urethra opened into a com- 
mon eavity or urogenital sinus pre- 
senting an opening which resembled 
the orifice of a normal urethra situated 
in a dimple at the base of the clitoris. 
In two instanees, A. W. and R. L. H., 
the urethral orifice opened into the 
anterior vaginal wall; in one ease there 
was a normal female urethra but no 
vaginal orifice due to fusion of the 
labia. 

The the 


genital organs was obtained as a re- 


relationship of internal 
sult of either (a) surgical procedures, 
(b) endoseopy, (¢) x-ray with a eath- 
eter in the urinary bladder at a time 
when radiopaque medium had been 
instilled into the vagina, (d) bimanual 
rectoabdominal palpation, or (e) at 


autopsy. The uterus and adnexa were 
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consistently normal. It therefore be- 
that the 
virilization had begun after the elev- 


came apparent process of 


enth or twelfth week of gestation, thus 
affeeting only the clitoris and vulva 
which are derived from the fetal 
cloaea.® 
In the cases of macrogenitosomia 
preeox, the 


variable degrees of abnormality. <A 


male genitalia presented 


ease (R. R.) is illustrated in Fig. 3. 
This child presented a salt-losing syn- 
drome at birth which persisted for ap- 
proximately eighteen months and did 
not exhibit excessive virilization until 
414 vears later. 

the immediate 


newborn period, these males showed 


Uniformly during 
minimal elinieal evidence of excessive 
androgenie fact, the 
syndrome might have been overlooked 


secretion. In 


in all of the males of this series had 
it not been for signs and symptoms 
associated with the 
drome. The penis began to show evi- 
denee of abnormal growth as early as 


salt-losing syvn- 


2 months of age in one patient, J. B.. 
and as late as 6 vears in another, 
R. R. In the latter patient, the penis 
suddenly grew to adolescent size (Fig. 
3) in a matter of six weeks, with the 
The 
testes were small and soft at the time 
the patient was first seen by us at the 
age of 6 vears and have remained so 


appearance of sparse pubie hair. 


throughout our period of observation. 
One infant, J. B., possessed abnor- 
mally large testes at birth, whieh per- 
At this 


time, death oeeurred secondary to an 


sisted up to 1 year of age. 


upper respiratory infection, and, un- 
steroids 
were not available at An 
autopsy showed aberrant adrenal tis- 
sue within the testes which accounted 


fortunately, potent adrenal 


that time. 
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for the unusual size of these organs. 


Aberrant adrenal tissue was also 


found in a ease of macrogenitosomia 
precox of the salt-losing type reported 


by Wilkins, 


The prostate was enlarged and 


Fleischmann, and How- 


comparable in size and consistency to 


that of an adolescent male. 
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Fig. 3 RK. R iged 6 years. Typical case 
of macrogenitosomia precox in which definite 
evidence of virilization occurred late. Note 
large penis but paucity of pubic hair, and 


small testes 
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The serota were generally slightly 
hyperpigmented. This constituted, 
perhaps, the earliest sign of viriliza- 
Ruga 
in the normal transverse position were 


tion in the males of this series. 


somewhat exaggerated when compared 
to normal individuals of similar chron- 
ologieal age. 

Anatomical findings common _ to 
males and females ineluded early ap- 
pearance of pubic hair, the presence of 
and accelerated so- 


The de- 


abnormalities was de- 


aeneiform rash, 
matie and skeletal growth. 
gree of these 
pendent upon the age of the patient 
and the duration of adequate control 
of androgen seeretion by exogenous 
cortisol. 

All of the this 
showed advaneed growth which placed 


males of series 
them well above the upper percentiles 
for normal individuals of similar sex 
and chronological age. Likewise, two 
females, D. H. and K. S., exeeeded the 
and 
By the use of adequate ster- 


normal pereentiles for height 
weight. 
oid therapy, we have been able to con- 
trol the preeocious growth quite satis- 
factorily in the remaining eases. 
Unfortunately, the patient  illus- 
trated in Fig. 2, D. H., did not re- 
ceive adequate medical care and dem- 
onstrated the typical growth pattern 
of the eases seen prior to the current 
era of steroid therapy. This patient, 
during the first ten years of life, ex- 
ceeded the normal rate of growth with 
an early closure of the epiphyses. She 
had completed her longitudinal growth 
and fell below the sixteen percentile 
level when plotted on the Iowa Growth 
Chart. 
our attention for diagnosis and treat- 


Her sibling did not eome to 


ment until the age of 7 months, at 
which time her bone age was within 
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normal limits and has been so main- 
tained with steroid therapy. 

Serial bone maturation studies were 
made on seven additional cases, and 
it has been possible to control the 
tendeney toward advanced bone age 
by adequate steroid therapy. 

Precocious growth of pubic hair was 
noted in six eases (Table I). In all of 
these cases, it appeared after the neo- 
natal period and was gradual in its 
progress. In four eases it was the 
first symptom noted by the parents 
and prompted them to seek medical 
advice. Two distinct patterns were 
observed in the development of this 
sign; one group of three patients— 
D. H., P. H., J. B.—began to show 
evidences of growth of hair at 6 
months to 1 year of age, while the 
others showed such evidence of viril- 
ization at the age of from 214 to 6 
years. 

Acne was observed as a persistent 
finding in one female, D. H., and in 
two of the males, R. R. and H. T. Its 
onset was at 314, 5, and 6 years of 
age. Steroid therapy resulted in a 
eure in the female at a time when a 
good suppression of urinary 17-keto- 
steroids was evident. 


Abnormality in the regulation of 
salt excretion occurred with high fre- 
queney in our series and was observed 
in ten of the fourteen cases. This ab- 
normality was present in all of the 
males and in five of the ten females at 
the time of our first observations. 

It is of interest that two of the 
males, R. R. and C. B., were temporary 
salt-losers over a period of eighteen 
and thirty-six months, respectively. 

Characteristic of this complication 
of the adrenogenital syndrome is the 
abrupt and recurrent dehydration with 
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shock and circulatory collapse which 
persisted in one patient, A. W., for 
twenty-one days before adequate treat- 
Vomiting was a 
these 


ment was started. 
prominent symptom in all of 
eases and became apparent usually 
at the time of initial feeding. Diar- 
rhea was an _ ineonstant finding. 
Renal losses of salt and water, which 
constitute an important aspect of 
this complex, were not accurately 
measured. Polyuria, which is dif- 
ficult to evaluate in the newborn in- 
fant, obvious in at least two 
eases and preceded diarrhea and vomit- 
ing. This was associated with a dis- 
turbance in plasma electrolytes. 

The range of plasma electrolytes in 


five patients was as follows: 

Sodium: 122-134 mEq./L.; normal 
range, 136-150 mEq./L. 

Potassium: 6.8-10.4 mEq./L.; nor- 
mal range, 3.6-5.6 mEq./L. 

Bicarbonate: 12-19 mEq./L.; nor- 
mal range, 19-29 mEq./L. 

Chloride: 92-106 mEq./L.; normal 
range, 96-106 mEq./L. 

Hypoglycemia was not established 
as a contributory factor in the symp- 
tomatology, and in three cases tested 
the fasting blood sugar was within 
normal range. 


was 


Additional laboratory data not nec- 
essarily associated with  salt-losing 
syndrome or sex are listed here. 

Urinary 17-ketosteroids 1.9-32.8 mg. 
'24 hr. 

Total eosinophils 60-1,277 per eubiec 
millimeter. 

Accelerated bone age +1 to +7 years 
(3 eases). 

Chromosomal pattern; male in one 
ease, female in five cases (one errone- 
ous sex assignment). 
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The urinary 17-ketosteroids ranged 
between 1.9 and 32.8 mg. per 24 hours 
with the lowest value being obtained 


from a newborn infant and the highest 


value from D. H. who was not 


Fig. 4 
(upper, 45 1,000; 
tin: (b) femak 


lower, io & 
with one 


1,000): 
lark chromatin mass. 
quately treated until 10 years of age. 
Elevated values are pathognomonic of 
this syndrome, and, as stated previ- 


ously, constitute a very important di- 
The 


total eosinophil counts ranged from .60 


agnostic and therapeutie aid. 
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to 1,277 per cubic millimeter, and wer 
definitely elevated in the eases with ab 
normality in the regulation of salt. hh 
the latter, it ranged from 320 to 1,277 
per eubie millimeter. 


Phase contrast microphotographs, nuclei of fresh unstained buccal epithelial cells 
7.5 (a) male with homogeneous distribution of chroma- 


Recent techniques for determining 
patterns of leukocytes 
and of squamous epithelium from bue- 
eal mucosa smears or from skin biop- 
sies have been used in five eases of 
female pseudohermaphroditism in 


chromosomal 
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which a female pattern was found and 
in one ease of macrogenitosomia pre- 
ox in which a male pattern was recog- 
nized. It was possible by study of 
‘hromosomal patterns to establish the 
female chromosomal sex in a patient 
erroneously assigned to the male sex 
because of a clitoris comparable in 
size to a normal penis. 

With regard to technique, we have 
used the method of Moore and Barr.’ 
Studies are currently being conducted 
by one of us (C. M.) in an effort to 
apply phase contrast microscopy to 
the study of nuclear chromatin in 
eells. It appears that this 
method is aceurate and eliminates 
artifacts due to staining and fixation. 
Its simplicity makes the procedure a 
useful one which may be especially 
suitable for screening purposes (Fig. 
4). 

Advanced bone demon- 
strated in C. B., although treatment 
was started early, and in two patients 
in whom treatment was delayed, D. H. 
and H. T. In the remainder, we were 
osseous 


fresh 


age was 


sueeessful in controlling 


growth. As stated previously, pre- 
cocious osseous development resulted 
in an eventually short individual, as 
in the ease of D. H., and may be par- 
tially or completely avoided with ade- 
quate therapy. 

Routine intravenous pyelograms in 
four eases revealed no abnormalities. 


Complete autopsies were performed 
in three of five patients who died. In 
one patient (R. L. H.) the adrenal 
glands were extremely large, with a 
combined weight of 19.9 grams. In 
another (J. B.) the glands were nor- 
mal in size and microscopic examina- 
tion revealed a hypertrophic zona re- 
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ticularis. Examination of the testes 
in this case revealed enlargement, with 
islands of adrenal scattered 
throughout the parenchyma. The 
prostate gland was also enlarged. In 
the third patient (B. W.), the size of 
the adrenals within the upper 
limits of normal, weighing 5.8 grams, 
but on inereased 
convolutions were Micro- 
scopie examination showed a definitely 
hypertrophic cortex with no promi- 
nent zona reticularis. 


tissue 


was 
gross examination 
observed. 


A definite cause of death was estab- 
lished in only one ease (B. W.) at 
autopsy, i.e., aspiration pneumonia. 
This introduces the likelihood of ad- 
eause of death in 


renal failure as a 


four cases. 


DISCUSSION 


A comparison of this group of eases 
with those reported in the world litera- 
ture by others reveals certain similari- 
ties and differences. The largest group 
of 67 eases was reported by Wilkins 
and associates.* Fifteen of their pa- 
tients were of the ‘‘salt-losing’’ type, 
six of whom expired before the advent 
Fifty-five pa- 
cortisone. 


of cortisone therapy. 
tients were treated 
Five females were recorded as males 
and remained untreated.® 


with 


The sex ratio of our series compares 
with that of Grumbach® ?° and others. 
We agree that the sex distribution is 
influenced by a higher incidence of 
untreated males. In our series, as in 
Grumbach’s, the sex ratio among sib- 
lings was near unity. 

The familial incidence in our series 
is high, with six cases out of fourteen 
representing three pairs of siblings. 
In an additional ease, B. A., there is a 
strong history of familial incidence 
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with an older sibling dying of neo- 
natal vomiting. Each pair of siblings 
had identical clinical manifestations as 
follows: (a) two pairs of salt-losers; 
(b) one pair with virilization only and 
no evidence of adrenal cortical insuffi- 
ciency. The the families in 
which familial incidence oeeurred was 
as follows: (a) two children with both 
(R. H. and R. L. H.) affected; (b) 
three children with two siblings (D. 
H. and P. H.) affected; (e) six chil- 
(J. B. and 


size of 


dren with two siblings 
C. B.) affected. 

With respect to outcome, the fol- 
lowing comments may be made: 

The availability of cortisone therapy 
resulted in a sharp dividing line. Out 
of six salt-losers treated before the 
advent of cortisone, four expired ‘‘in 
after a survival time ranging 
from sixteen days to one year (Table 
I). H. T. was a mild temporary salt- 
loser with reeurrent dehydration and 


e © 99 
erisis 


failure to gain weight during the first 
From this point 
no evidence of virilization was recog- 


five months of life. 


nized until 314 years of age, when 
signs of macrogenitosomia precox ap- 
peared and cortisol therapy was in- 
stituted. Another patient, R. R., as 
mentioned above, was also a temporary 
salt-loser and required DCA and salt 
therapy for eighteen months. It was 
not until the age of 6 years that the 
need for cortisol was recognized in 
order to control incipient virilization. 
This patient is currently doing well on 
steroid therapy. 


Four salt-losers were observed after 
received cortisone and, in 
addition, DCA and salt for variable 
periods; of this group, three are alive 
and well controlled, and one patient 


1952 and 
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died of bronchial aspiration at th 
age of 1 month. The remainder of th 
eases with virilization alone whic! 
have come to our attention after 195: 
are being well controlled with steroids 
A possible exception is S. P.; this pa- 
tient has moved to an unknown loca- 
tion and is mentioned later as a possi 
ble case of ‘‘freemartin’’ female pseu- 
dohermaphroditism. 


Diagnosis.—Regardless of the elini- 
eal variant, the key to the diagnosis of 
virilizing adrenal hyperplasia resides 
in the demonstration of an excessive 
androgen secretion which results in an 
abnormally high urinary 17-ketosteroid 
output. The confirmatory test con- 
sists in the suppression of this seere- 
tion by cortisol administration. 

There are several clinical states 
which suggest virilizing adrenal hy- 
perplasia and in which laboratory 
studies may be resorted to in estab- 
lishing the diagnosis: 

1. Excessive vomiting and dehydra- 
tion in a newborn infant should be 
considered with suspicion when no 
anatomie or infectious cause can be 
demonstrated. The patient with 
virilizing adrenal hyperplasia is par- 
ticularly prone to acidosis; there is 
polyuria with excessive excretion of 
sodium and chloride which requires 
large amounts of fluid and elee- 
trolytes to maintain a precarious bal- 
anee. Examination of the genitalia 
and 24-hour urinary 17-ketosteroid de- 
terminations are the mandatory next 
steps when this symptomatology is 
manifest. Urinary collection may be 
considerably simplified by the adop- 
tion of plastic sheet ‘‘metabolie beds,’’ 
which have proved very satisfactory 
in our experience. 




















ETTELDORF ET AL. : 


2. Anomalies of sex differentiation 
in a infant 
spadism with eryptorchism or inter- 
sexuality and true hermaphroditism. 
the hor- 


assays, 


newborn include hypo- 


Before advent of reliable 


mone exploratory laparot- 
omy and gonadal biopsy constituted 


the only reliable manner of ae- 


curately evaluating these patients. 


Whenever substantial evidence in 
favor of virilizing adrenal hyperplasia 
is present either in the form of clinical 
evidence of a salt-losing syndrome or 
of a high 17-ketosteroid output, a firm 
diagnosis of femininity ean be ad- 
vaneed and the frequently erroneous 
assignment of sex rectified. Cytological 
studies are now available which ae- 
cordingly confirm the existence of a 
female chromosomal sex pattern.’ *° 
Two of our eases, however, will il- 
lustrate the unforeseen difficulties en- 
countered in applying these principles: 


C. B. was erroneously assigned to 
the male sex. This was not immedi- 
ately recognized; furthermore, a 
urethrogram showed no urogenital 
sinus or vagina, and only a small di- 
verticulum which was interpreted as 
being a prostatic utriele was ob- 
served. An ‘‘enlarged prostate’’ was 
believed to be felt at rectal examina- 
tion. The parents thereupon firmly 
decided to rear the infant as a male 
and objected to any surgical explora- 
tory procedure. Cystoscopy was not 
aecepted nor a skin biopsy for ey- 
tologieal determination of sex. The 
patient is now 4 years old and has out- 
grown his salt-losing syndrome. ‘‘He’’ 
still has the appearance of an extreme 
eryptorchie hypospadiae male. 

S. P. was first admitted at the age 
of 4 weeks and assigned a female. 
There were a phallus-like clitoris and 
coalescent labia with an_ external 
urinary orifice at the base of the eli- 
toris; no introitus was present. There 
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was no evidence of salt-losing syn- 
drome and 17-ketosteroid output was 
0.95 mg. per 24 hours. At the age 
of 22 months, the bone age was slightly 
advanced to 3 years, and 17-ketosteroid 
excretion was 1.9 mg. per 24 hours. 
Cytological sex pattern was unques- 
tionably female. Urethrogram fol- 
lowed by endoseopy showed a uro- 
genital sinus with a cervix and distal 
urethral opening. The decision at this 
point was to withhold cortisol and 
wait for signs of progressing virilism 
in the form of increasing 17-ketoste- 
roid output and bone maturation. 

In the event of a hormonal and os- 
seous status quo this patient could be 
one of the very rare eases of ‘‘free- 
martin’’* female pseudohermaphro- 
ditism, in which a maseulinizing in- 
fluence exerts its temporary action 
during the individual’s fetal life. 
Examples inelude a maternal arrheno- 
blastoma of the ovary and exogenous 


androgen and progesterone adminis- 
tration.’ 15 

3. Virilization in a female child 
should not be confused with fune- 


tional states like hirsutism or preco- 
cious pubarehe which can easily be 
eliminated beeause of their common 
familial character and normal 17-ke- 
tosteroid excretion. In Cushing’s syn- 
drome there are simultaneous symp- 
toms of glucocorticoid involvement in 
the form of obesity, moonface, striae, 
hypertension, and osteoporosis. 
tumors occur 


Virilizing adrenal 


postnatally and result in extremely 
high urinary 17-ketosteroid excretion. 
Virilizing tumors of the ovary are also 
An adnexal mass is often per- 
They rapidly cause extreme- 
ly high amounts of androgen to ap- 
pear in the urine, and this is of the 


rare. 
ceptible. 





*When twinning occurs in the cow and the 
twins are of opposite sex, the androgens se- 
creted by the male twin cause the female 
member of the pair to be born as a sterile in- 
tersex known as the freemartin. 
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beta isomere type. Neither of these 
conditions responds to cortisol admin- 
istration.” 

4. When confronted with precocious 
virilization in a male child, reasoning 
along similar lines eliminates true pre- 
cocious puberty whether familial or 
due to intracranial processes with pre- 
pituitary gonado- 
17-ketosteroids at- 
On the 
contrary, in virilizing adrenal hyper- 
plasia, adult levels may be reached or 
exceeded. The highest 17-ketosteroid 
levels are encountered in Leydig eell 


eocious release of 


tropin in which 


tain only adolescent levels. 


tumors and adrenal virilizing tumors. 
In these eases the 17-ketosteroid levels 
are not depressed by cortisol therapy. 
l‘urthermore, these tumors are usually 
unilateral.?® 

The seeretion of 
adrenal cortical hormones is regulated 
by the elaboration of pituitary ACTH. 
The seeretion of ACTH is in turn in- 
hibited by a feed-back mechanism sen- 


Pathogenesis. 


sitive to any inerease of blood hydro- 
The basie anomaly in 
virilizing adrenal hyperplasia is an 
deficiency in the organism re- 
in the inability to convert 17- 


cortisone levels. 


enzyme 
sulting 
hydroxyprogesterone into hydrocorti- 


sone, thus stimulating ACTH  seere- 
tion. The final result is a diversion 
of the normal steroid metabolism to- 
ward the production of androgenic 


steroids; their seeretion in excessive 
amount exerts no inhibitory action on 
pituitary ACTIL seeretion. 

the characteristic 
appearing in large 
The fact that 


the mean inerement of pregnanetriol 


Pregnanetriol is 
final metabolite 


amounts in the urine. 


after ACTH administration is higher 
in the parents of affected individuals 
considerable 


controls lends 


than in 
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weight to the hypothesis that virilizing 
adrenal hyperplasia is a genetically 
determined inborn error of the adre- 
nocortieal steroid metabolism.** 

Some evidence points to the fact 
that impaired hydroxylation of C, 
interferes with the 
both hydrocortisone and desoxyecorti- 
An increased production 


synthesis ol 


costerone. 
of desoxyeorticosterone is believed to 
account for the eases in which there 
is hypertension (five out of sixty-five 
in the Wilkins series) .** *° 

the 
are variable according to the fetal age 
at which the 
As far as ean be ascertained, 


Changes of external genitalia 


process of virilization 
starts. 
none of our patients presented a con 
tradiction between their gonadal and 

Although differen- 
distinguishing male 


chromosomal sex. 
tial diagnosis, 

pseudohermaphrodites and true her- 
female pseudo- 


maphrodites from 


hermaphrodites, sometimes be 
difficult on purely morphological eri- 
teria, the female pseudohermaphro- 
dites who develop as a consequence 
of fetal virilizing adrenal hyperplasia 
appear to be female from both gona- 
dal and genetie standpoints.*° 


may 


The effect of cortisone treatment on 
growth ean readily be understood when 
its eatabolie effect and the anabolic 
action of androgens are kept in 
mind,** 


MANAGEMENT 
The management of virilizing adre- 
nal hyperplasia consists of medical, 

psychological, and surgical aspects. 
The medical management is direeted 
toward controlling (1) excessive an- 
drogen production in all eases, and 
(2) excessive salt loss when this fea- 

ture of the abnormality is present. 
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1. Androgen excess is controlled by 
achieving physiological levels of body 
through administration of 


Physiological doses of cor- 


cortisol 
steroids. 
tisol must be administered to these pa- 
tients for a lifetime and are without 
untoward effects. Thus the stimulus 
for ACTH production and subsequent 
excessive androgen formation is eon- 
trolled. It is advocated that the intra- 
museular route be used initially and, 
if possible, continuously. However, 
we have been successful in controlling 
our patients with orally administered 
medication after early parenteral con- 
trol. The recommended initial dose is 
large, and reduced after maximal sup- 
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children. The maintenance dose in in- 
fants is 10 mg. per 24 hours intra- 
museularly or 25 mg. every third 
day ; in older children, 25 mg. daily or 
75 mg. every third or fourth day. The 
exact dose must be individualized and 
is governed by the urinary 17-keto- 
steroid excretion. The 
dosage by the oral route of adminis- 
tration ranges from three to four times 
that of route in 
divided 
According to Wilkins,” 5 mg. of pred- 
nisolone twice daily in older children 
The depot form of 


used to a 


maintenance 


the intramuscular 


doses at six-hour intervals. 


may be adequate. 
hydrocortisone has been 
limited degree and may prove of value. 


TABLE II 


CORTISOL | 17-KS BEFORE 





17-KS AFTER | 


DOSAGE TREATMENT TREATMENT 
AGE RX PER DAY (m@./24 (ma@./24 | 
PATIENT BEGUN (MG.) HOURS ) HOURS ) REMARKS 
D. H. 10 years 30 T.M. 32.8 5.1 
R. R. 6 years 50 P.O. 8.8 2.6 Virilized late 
age 6 years 
m. Es 41% years 25 I.M. 8.5 2.4 Virilized late— 
age 4 years 
K. 8. 414 years 75 P.O. 7.6 2.0 Delayed Rx—family 
not cooperative 
C. B. 2 days 25 I.M. 6.7 0.7 
P. H. 7 months 30 P.O. 2.0 0.6 
Bs Ws 2 weeks 25 I.M. 5.4 0.2 
J. J. 1 week 7.0 1.0 Treatment begun by 
Dr. Wilkins; Rx: 
halogenated 
derivative 
I.M. Intramuscularly. 
P.O. Orally. 


pression of urinary 17-ketosteroids is 
achieved (five to seven days) to mini- 
mal quantities which result in sus- 
tained suppression. The recommended 
initial dose of cortisol in infants is 25 
mg. intramuscularly per 24 hours and 
90 to 100 mg. intramuscularly per 24 
hours in older children. A urinary 
17-ketosteroid exeretion of 1 mg. per 
24 hours should be achieved in infants 
and 4+ to 6 mg. per 24 hours in older 


One of our eases, J. J., aged 1 year, 
was seen originally by Wilkins and 
constitutes one of his series which is 
being controlled by one of the halo- 
genated derivatives of hydrocortisone. 
The initial ketosteroid levels and the 
suppression by steroid therapy in our 
sases are illustrated in Table IT. 

In cases of female pseudohermaph- 
roditism that are being raised as fe- 
males, there is a need for continuous 
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eases where there is a 


and the 


therapy. In 
misassignment of sex indi- 
vidual is being reared as a male, it is 
questionable whether steroid therapy 
should be instituted unless it is neees- 


sary to control %sseous growth and 
permit near-normal longitudinal 
growth. It is obvious that steroid 


therapy of such a degree to permit 


menarche is highly undesirable in 
these cases from many points of view. 

In eases of macrogenitosomia pre- 
cox, it is desirable to suppress andro- 
gen order to control 


virilization and also to delay epiphys- 


production in 
l‘urthermore, suppres- 
the ad- 
renal cortex will result in the release 


eal closure. 


sion of androgen output by 


of pituitary gonadotropin at puberty 


and thus influence gonadal matura- 


tion in either sex. 

2. When abnormal losses of salt are 
associated with virilizing adrenal hy- 
perplasia, daily sodium chloride in- 
take must be inereased by 3 to 5 
grams in infants and 4 to 8 grams in 
order to establish 


older children in 


adequate balanee. In addition, des- 
oxyeorticosterone (DCA) is frequently 
required. It is preferable to implant 
125 mg. pellets in the subeutaneous tis- 
sues at nine- to twelve-month intervals. 
CGardner'® states that long-acting DCA 
trimethyl acetate when administered 
intramuseularly at monthly intervals 
constitutes a highly satisfactory meth- 
od of treatment. 

In our experience, it has been pos- 
sible to discontinue DCA therapy after 
18 to 48 months, and also the salt in- 
take has been reduced to a point that 
voluntary ingestion at mealtime is ade- 
The 
reduction in salt requirement has been 


quate as the child grows older. 


attributed to a compensatory increase 
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of aldosterone in response to sodium 
loss subsequent to secretion of hereto- 
‘**sodium-losing sub- 


fore unisolated 


stance. ’’*S 

Adequate psychological management 
and counseling of parents and patients 
cannot The 
main problems to be coped with are 
those related to preeocity and uncer- 
tainty as to gender role. Extensive 
studies have shown IQ distribution 
among these children to follow the 
standard pattern. In spite of their 
often remarkable physical precocity, 
their mental development follows that 
of their chronological age. It is es- 
sential to point out this discrepancy 
to parents and teachers who tend to 
manage these children as they would 
a child of advanced maturity. Psy- 


be overemphasized.** *° 


chosexual development follows the 
chronological age, permitting the 


acquisition of adequate patterns of 
sexual behavior and socially acceptable 
restraint. 

Surgical treatment has_ certain 
limited but precise indications, guided 
by some well-established principles.*® 
Of these, the respect for the assigned 
sex should be axiomatic; spectacular 
‘‘ehanges of sex’’ in patients old 
enough to have acquired a fixed gender 
role result in erippling psychological 
trauma.** Assignment of the eventual 
sex should be determined chiefly by 
the anatomical aspects of the external 
genitalia. 

In the vast majority of cases, two 
simple procedures are resorted to: 

1. Clitoridectomy.—This is always 
indicated if the clitoris is large enough 
to be conspicuous, as a hypertrophic 
source of 


clitoris often represents a 


embarrassment and is a possible cause 
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of lingering doubt as to the subject’s 
femininity. With perfected tech- 
niques, only the cavernous portion of 
the organ may be removed, thereby 
conserving its erotie potential. 

2. Plastic Remodeling of the Uro- 
genital Sinus.—Usually consists of 
simple separation of the fused labia. 
In patient P. H., this was performed 
at the age of 7 months, with good re- 
sults. 

In contrast to intersexes, laparotomy 
with a view to exploring the internal 
genital organs is not justified in ascer- 
tained virilizing adrenal hyperplasia. 

In a small number of extremely 
virilized patients, many of them dating 
from the pre-cortisone era and reared 
as boys, plastie procedures resulting 
in a closer simulation of male external 
They will 


be preferred over surgical feminiza- 


genitalia may be indicated. 


tion with its necessary extensive extir- 
pation of erogenous areas and psy- 
chological repereussions of a change 


of assigned sex. 
SUMMARY 
A survey is made of fourteen cases 
of virilizing adrenal hyperplasia ob- 
The elini- 


eal and metabolie variability of the 


served in the last ten years. 


The diagnosis 
Re- 


cent advances in the physiopathology 


disease is emphasized. 
and management are discussed. 


of the disease are briefly reviewed. 


The authors wish to express their appre- 
ciation to Mrs. June Ellis for her assistance 
in preparing this article. 
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LEARNING DISABILITIES 


ASSOCIATED WITH LESSE 


R 


BRAIN DAMAGE 


Il. E. THELANDER, M.D., JANE K. Puewps, B.A.* anp E. Wauron Kirk, M.A.** 
San FRANCISCO, CALIF. 


ECENT studies of children diag- 


nosed as ‘‘school problems” indi- 
cate that physicians, psychologists, and 
teachers are thinking in terms of or- 
ganic deficit as a contributing factor 
in aberrant behavior." ? 

In our study of cerebral palsy and 
other brain-damaged children over the 
past five years, observations have been 
made which help to elucidate some of 
the problems of children in whom the 
integrity of the nervous system has 
interfered either pre- or 
postnatally. 


been with 


program has been described 
In addition to a nursery 


school, there are an admission and fol- 


elsewhere. 


low-up elinie and an evaluation ser- 
vice for children with atypical develop- 
ment and aberrant behavior. 

The 
nursery 
teacher and the psychologist. 
logical tests include the usual standard- 
developmental 


the 
the 


Psycho- 


children are observed in 


school setting by both 


intelligence and 
However, in most eases, special 


ized 

seales. 
tests of perception, visual-motor coor- 
dination, auditory memory span, quali- 
tative approach to tasks, and clinical 
observation are of greater significance 
in revealing areas of difficulty and dis- 
Frequently the variability 


turbance. 


From the Children’s Hospital of San 
Francisco, Department of Pediatrics; Cere- 
bral Palsy Program supported by San Fran- 
cisco United Cerebral Palsy Association. 

*Nursery school teacher. 

**Psychologist. 


and inconsistency of performance is a 
cue to areas of functioning that are 
then pursued more earefully. Often 
the test items and the method of ad- 
ministration must be adapted to the 
child, so there are no norms available 
or standardized comparisons that can 
be made. Research is being done to 


correlate various psychological tests 
with particular behavior and known 
brain damage. The following cases 


are illustrative. 


Case 1.—S. B., a 71-year-old boy, 
had been born prematurely on Aug. 8, 
1951, weighing 4 pounds 14 ounces. 
It was the first pregnaney of the Rh- 
negative mother. There had been no 
inerease in titer, but some bleeding had 
occurred during the first, second, and 
third months of pregnancy. Develop- 
ment was slow. He did not sit up 
until 10 months and walked at 22 
months. <A neurological examination 
revealed a mild spastic left hemiplegia, 
involving the arm more than the leg. 
X-rays of the skull and an electro- 
encephalogram were noncontributory. 
Eye examinations have been normal. 
He was observed in our pre-nursery 
school program during the first 3 years 
and later entered a normal nursery 
school, and then publie school. The 
parents have been very cooperative 
and there has been good communica- 
tion between our activity and the other 
schools attended. The boy has had a 
Strayer operation on the affeeted leg 
and walks and runs within normal 
limits. He uses his left hand in play- 
ing ball, climbing, and other activities. 
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Psychological testing done at 5 years 
of age reports the following: 


‘S. is functioning at average to high 
average level intellectually, and was 
able to score well within the average 
range of the Binet in spite of his motor 
handicap which eaused difficulty on 
test items. Comprehension was 
good and his understanding as well as 
his ability to express himself showed 
no psychological difficulty. S. was able 
to engage with me in pretend play in- 
volving abstract ideas and concepts. 
Ile has imagination and _ initiative 
commensurate with his age level. He 
does not appear to be overly concerned 
about his physical handicap and com- 
pensates well with his motor diffieul- 
ties.”’ 

In nursery school it was noted that 
he had diffieulty in drawing or paint- 
ing and that at times he appeared con- 
fused when given oral instructions. 

At 715 years of age S. B. is in pub- 
lie school. He is a good reader and 
above average in mathematics. He has 
no speech difficulty, but he has had 
considerable trouble in two areas: 
writing and taking group instruction. 
Although there is no motor involve- 
ment of the right hand, writing and 
drawing is very difficult for him. The 
teacher also deseribes him as failing to 
grasp or understand instruction given 
to the group, even though he does well 
when these are given direetly or in- 
dividually to him. The home and 
school situations are better than aver- 
age, vet his frustration and diseourage- 
ment at these failures is noticeable. He 
undoubtedly will compensate for them 
as he matures. 


some 


2—D. D., a 74-year-old girl, 
was born July 14, 1951, at full term, 


CASE 


weighing 7 pounds 2 ounces. A trau- 
matie delivery resulting in a mild right 
hemiplegia involving the arm more 
than the leg. D. D. was an alert, ac- 
tive, charming little girl, minimally in- 
eapacitated by her handieap. She 
attended nursery sehool very irregu- 
larly, chiefly because the mother felt 
that her condition was so good that 
she should be in a normal nursery 
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school. She returned to the follow-up 
clinic at irregular intervals and it was 
noted that her functioning as she be- 
came older was not as good as had been 
anticipated. It was felt that this was 
due to emotional problems in the home 
rather than to the child’s inherent in- 
telligence. The parents continued to 
be reluctant to accept the child as hav- 
ing any handicap. In a psychological 
test when she was 4 years of age, the 
examiner noted that the parents were 
exceedingly anxious about her. The 
father kept stressing all the things 
that D. did at home and how they 
taught her to be good, nice, ete. The 
psychologist noted that failures related 
particularly to deficiencies in back- 
ground and upbringing. She did not 
attempt things which ealled for im- 
petuousness and initiative because she 
seemed inhibited. The parents reacted 
to every failure with disappointment 
fear, and drilling of the child. The 
parents evaded getting psychological 
help always with the feeling that 
everything was normal and that she 
would funetion all right. When she 
started publie school, the teacher com- 
plained beeause of hyperactivity and 
failure to pay attention to teachers’ 
commands or orders. She was there- 
fore retested at the age of 41% with 
the following comment from the psy- 
chologist. 

“TD. D.’s performance on the Binet 
was well within the Dull Normal range. 
Analysis of sub-tests passed and failed 
showed that she passed all of the items 
at vear three with a fairly regular pro- 
gression of successes and failures to 
year five where she was unable to pass 
any of the items. Comprehension of 
verbal instruction was good, voeabu- 
lary was only slightly below her age 
level, but meaning and usage of verbal 
material was correct and appropriate. 
Immediate memory span and attention 
was poor, such as on repeating digits 
or sentences, which may be related to 
the distractibility and hyperactivity 
mentioned above. On the basis of the 
present intelligence tests, D. D. cannot 
be considered a _ seriously retarded 
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youngster and is probably capable of 
at least average intellectual ability. 
The difficulty she had with some of the 
items on the Binet, digits, drawing, 
ete., substantiates the history of brain 
damage.’”’ 

Although presenting some signs of 
central impairment, the impression 
again was that most of her difficulties 
were of an emotional nature and re- 
sulted from conflict in the home and 
the child’s relationship with her par- 
ents. Psychotherapy was discussed 
and the parents have finally consented 
to get help in the management of this 
ehild. 

This child, with the double disad- 
vantage of slight motor and perceptual 
diffieulty and a great emotional factor, 
failed completely in publie school and 
has been placed in the restricted en- 
vironment of a school for the handi- 
capped. 

Case 3.—S. S., a 6-vear-old girl, was 
born Feb. 8, 1952, at full term. Labor 
was difficult. The baby failed to ery 


spontaneously at birth and was placed 


in oxygen. She was a slow starter and 
had some feeding difficulties. She had 
a mild left hemiplegia. Her IQ when 
she entered the prenursery school was 
105. Eleectroencephalogram and skull 
x-rays were noncontributory. S. S. is 
a blond, vivacious talkative, attractive 
ehild. Upon leaving our program and 
the city, she was placed in a normal 
nursery school and later kindergarten. 
After a year in the kindergarten-pri- 
mary class, the mother returned to 
our follow-up elinie because the teacher 
had suggested that S. S. repeat the 
kindergarten-primary class rather than 
attempt a more advanced one. The 
following is a quotation from the 
teacher’s report. 

‘*Her she tells 
imaginative aware of 
numbers and is beginning to under- 
stand the sequence. She seldom sings 
with the group but does enjoy rhythm. 
Beeause of her physical involvement 
and immaturity she is very slow in 
developing skills and familiarity with 
the use of art materials. With prompt- 


clear, 
she is 


speech is 
stories, 
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ing she will share and cooperate in 
group activities. She will not com- 
plete even the most simple coloring 
exercise unless she is constantly en- 
couraged to do so. She enjoys stand- 
ing about the room with nothing 
apparently in mind as to aetivity. 
When encouraged, will string 
heads, work with clay or a puzzle and 
play in the playhouse for a short per- 
iod of time. She is gradually improv- 
ing in her work and play habits.”’ 


she 


This deseription by an observant 
nursery school teacher is characteristic 
of the child with a neurological deficit. 


Case 4.—K. L., a girl, was born Oct. 
26, 1952, after a difficult delivery with 
x-ray evidence of a linear skull frac- 
ture. She was admitted from another 
hospital beeause of convulsions shortly 
after birth. This child was seen infre- 
quently because of residence in another 
city. She had no more convulsions but 
it was evident early that she had a 
right hemiplegia. She is an attractive, 
alert, talkative child with a good family 
background. She was placed in a nor- 
mal nursery school in her home town. 
On follow-up at our clinic, the mother 
reports that she has difficulty in writ- 
ing and drawing. The teacher also de- 
scribes her as inattentive and unable 
to grasp directions given to the group. 


Case 5.—W. K., a boy, was born pre- 
maturely July 6, 1951, by breech ex- 
traction and weighed 8% pounds 14 
ounces. His development was _ slow. 
He came to us under 2 years of age 
with a diagnosis of spastic paraplegia. 
Intelligence quotient was 104. W. K. is 
a charming, verbal child, with a keen 
sence of humor who enjoyed nursery 
school. The teacher noted his tend- 
eney to evade and circumvent certain 
tasks which presented problems to him, 
such as drawing, and it was antici- 
pated that he would have learning dif- 
ficulties when reaching school age. He 
went from our activity to the school 
for the handicapped. Our predictions 
proved correct and W. K. had a repeat 
psychological test when 6 vears of age. 
Although well within the range of 
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average intelligence, he had difficulty 
in writing and in the arts. He also 
frequently ‘‘blocked’’ when required 
to make quick shifts in attention. At 
times there was difficulty in starting 
Ile is being retained in the 
for the handicapped even 
though the extent of the motor involve- 
ment is not such as to necessitate this. 
In the situation of a large classroom of 
normal children, the above deficiencies 
would interfere with his work enough 
to prevent his progressing at the rate 
he is eapable of in a more sheltered 
situation. With guidance he should be 
able to compensate for these perceptive 
and mild aphasie handicaps as he ma- 
tures, 

The story of two brothers will be 
briefly reported to illustrate the merg- 
ing of the above type of brain-damaged 
child with the one who has no demon- 
but mere 


speech. 


school 


strable motor involvement 
perceptual difficulties. 

J. F., a boy, was born prematurely 
Aug. 14, 1950, weighing 2 pounds 2 
ounces. He progressed satisfactorily 
in spite of his prematurity for the first 
52 days. At that time he had a ey- 
anotie episode accompanied by fever 
of 38.2° C. Subsequent to this episode 
the nurse noted that his right arm did 
not move as well as the left and that 
his leg activity was diminished. This 
episode in the nursery has been pre- 
viously deseribed.* Follow-up on this 
hoy by pediatricians and orthopedists 
places his handicap in the lower motor 
neuron elass. On May 10, 1956, at the 
age of 5 years, and 7 months, a psycho- 
logical test was done and the following 
note made. 

‘‘THlis gross intellectual functioning 
is definitely at a Superior level. This 
is evidenced not only on the Stanford 
Binet, where he passes all the tests at 
the vear five and has a regular progres- 
sion of failures through vear ten where 
he is able to pass one sub-test, but also 
in his projective drawing and general 
approach to problem situations. There 
is no evidenee of central damage that 
with intellectual funetion- 


interferes 
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ing. I found no perceptual difficulties, 
associated difficulties or memory de- 
fect.’’ 


It is interesting and pertinent that 
this comment by the psychologist was 
made under the misapprehension that 
he was dealing with a cerebral palsy 
motor-handicapped child. 

An older brother of J. F. was also 
born prematurely in 1942. Although 
his birth weight was 5 pounds 7 ounces, 
he was a difficult feeder and as late as 
three months it was noted that he still 
appeared premature. No particular 
findings are noted thereafter until he 
started school. It was then found that 
he had difficulties in class. He had his 
first psychological test at the age of 7 
years and has had two subsequent ones. 
On the last one at 14 years of age the 
following comment was made. 

*‘There is a tremendous difference 
between his verbal seale ability and 
his results on the performance scale. 
For this reason it is not too meaningful 
to place him at a certain level although 
his verbal abilities are certainly well 
within the average range. He has dif- 
ficulty with the block design test, ob- 
ject assembly and picture completion 
to such an extent that the question of 
organie involvement of some type is 
certainly raised. On the Weigl-Gold- 
stein-Scheerer, the quality and level of 
his performance is also indicative of 
some organic involvement resulting in 
perceptual difficulties as well as poor 
visual motor coordination. I am cer- 
tain that this is why he has difficulty 
with his handwriting. He handles emo- 


tionally stimulating material fairly 
well and is realistically oriented. The 


Rorschach reveals a fairly well inte- 
grated personality structure consider- 
ing the probable handicap he must ad- 
just to.’’ 

These boys come from an intelligent 
family where everything has been done 
to enhance their development. 


DISCUSSION 


Any interference with the integrity 
of the central nervous system should 
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make one suspicious of possible inter- 
ference with normal intellectual fune- 
tioning at some stage of development. 
The ordinary tests such as a neuro- 
logical examination, electroencephalo- 
gram, and pneumoencephalogram are 
not sensitive enough to pick up these 
Careful 
educational, and developmental tests 
are indicated, and, when these are done 


aberrations. psychologieal, 


by skilled personnel, variations from 
the normal in the perceptual areas can 
then detected, thus 
future learning disabilities. 


anticipating 
The most 


be 


easily recognized disturbanees are in 
the field of speech and hearing prob- 
lems. In the larger communities at 
least, these two defects are usually de- 
tected and dealt with when the ehild 
enters school. The more subtle defects 
encountered are (1) expressive speech, 
(2) understanding oral commands, (3) 
writing, (4) subtle or perceptual dis- 
turbances in hearing, (5) memory, (6) 
control of hyperactivity, and (7) emo- 
tional control. 

These children may have less motor 
child 


with poliomyelitis or even a fractured 


disability, for instance, than a 


arm, and yet they cannot be compared 
with these when a choice of school situ- 
These children 
are fairly easily recognized once this 


ations is contemplated. 


syndrome becomes familiar to the phy- 
sician, psychologist, and educator. The 
importance of recognizing this problem 
should be apparent. These children 
have good potential if they are helped 
to compensate for their deficiencies. 
On the other hand, they quickly be- 
problems the 
basic pathology is understood. The 
evaluation and the habilitation is the 
joint responsibility of medicine, psy- 
The last two 


eome behavior unless 


chiatry, and edueation. 
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cases illustrate the difference between 
the lower motor neuron handicapped 
child and the cerebral damaged child 
in the same family and very much the 
same environment. It also points out 
that the cerebral damaged child with 
minimal 
with the one who has practically no 


motor involvement merges 
demonstrable motor involvement and is 
therefore missed in the cerebral palsy 
group. 
SUMMARY 
In habilitation for 
brain-damage children it 
found that children with little motor 
involvement merge with children who 


an program 


has been 


have no demonstrable motor handicap 
in presenting perceptual difficulty in 
areas of speech, hearing, writing, read- 
ing, memory, understanding, obeying 
oral commands, and in the control of 
activity. When and 
dealt with properly, these deficits in- 
with intellectual 
They cause emotional malad- 


not understood 


terfere accomplish- 
ments. 
justment and disturbance in socializa- 
tion. 

This group is salvageable and de- 
the 
cians, psychiatrists, and educators as 


serve combined efforts of physi- 


well as the ancillary discipline to help 
them attain their optimum develop- 
ment. 
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INTRODUCTION 
HE use of group therapy as ad- 
the 
patients with various diseases has been 
be the 
physician. twenty 


junect treatment in eare of 


shown to of great value to 


practicing Over 
years ago, Schilder’ first used this form 
of therapy on psychoneurotic patients; 
Amster* 


than ten 


pioneered in applying this technique 


more years ago, 
to the treatment of children with be- 
Milman® 


ported on the value of group therapy 


havior problems. has re- 
with the parents of physically disabled 
children, and de Fries and Browder* 
tried with 
epileptic children and their mothers. 
Whereas the latter article deals with 
the treatment of epilepties in a large 


have group dynamics 


battery of 
pediatri- 


medieal eenter where a 


highly trained specialists 
cians, neurologists, psychiatrists, psy- 
chologists, and social workers—ean be 
utilized, this is not always practical 
for the myriads of epilepties who live 
away from large medieal centers. For 
the past two years we have attempted 
to modify this mode of treatment into 


an efficient and useful technique that 


From the Department of Pediatrics, United 
States Naval Hospital, Jacksonville, Fla 

The opinions or assertions contained herein 
ire the private ones of the writers and are 
not to be construed as official or reflecting 
the views of the Navy Department or the 
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ean be applied to the office practice of 
We wish 
to report our evaluation of this form 


any group of physicians. 


of management. 
Of all the 
cine (i.e., cancer, heart murmur, polio), 


‘*seare words’’ in medi- 


probably none causes more immediate 
We 


are approaching an era when laymen 


anxiety to parents than epilepsy. 


often know almost as much as physi- 
cians do about such diseases as multiple 
muscular dystrophy, 
1 


‘ 


selerosis and 
drives and eduea- 
the 


person ’s knowledge of epilepsy remains 


through organize 
tional programs; yet average 
steeped in ignorance and superstition. 
Many parents, oftentimes well-eduea- 
ted and 
confessed that they supposed epilepties 
gradually had more and more seizures, 


upper-income people, have 


beeame more deteriorated, and eventu- 
ally ended their days hopelessly re- 


tarded in mental institutions. <A 
registered nurse remarked that her 
child had two seizures one evening 
beeause there was a full moon that 
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night. We have eajoled, pleaded, and 
virtually foreed parents to join our 
seizure clinie, parents so ashamed of 
the stigma that they chose to refuse 
medical treatment rather than be found 
attending a ‘‘fit elinie.”’ 


Parents ean beeome so filled with 
remorse or so alarmed at the seizures 


that they lose all disciplinary control. 
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A typical example of this faulty ap- 
proach occurred in a 14-year-old girl 
whose harried parents brought her to 
the clinie beeause she was rapidly be- 
coming a juvenile delinquent. History 
showed that this girl’s seizures began 
childhood ; had 


excellently—drug-wise—and 


in early she been 
managed 
at the time we saw her had been sei- 
zure-tree for ten years and off medica- 
tion for four vears. The parents had 
lived under the misapprehension that 
punishment would bring on a seizure, 
and actually had felt that her near- 
criminal anties could be accounted for 
by her epilepsy. Fortunately, they 
were able to accept the idea that they 
had a lot of ‘‘woodshedding’’ to eateh 
up on. They instigated ‘‘treatment”’ 
and the child soon beeame a normal 
teen-ager. 

We found that doctor-parent talks 
and pamphlets were only partially 
effective in clearing up a lifetime of 
superstition and ignoranee. It was 
felt that if parents of epilepties could 
meet together and discuss common 
problems and fears and share individ- 
lasting benefits 


ual sueecesses, more 


could be achieved. 


METHOD 


The pediatrie seizure clinie meets 
onee a month; approximately twenty 
Each 


complete 


patients are enrolled, new pa- 


tient receives a medieal 
history, physieal examination, and a 
diagnostie work-up that consists min- 
imally of skull films, eleetroencephalo- 
grams (in children over 1 vear of age), 


blood 


phosphatase, fasting blood sugar, and 


ealeium, phosphorus, alkaline 
nonprotein nitrogen tests. 

Prior to attending the elinie, the 
parents are interviewed by the social 
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worker, who explains the group meet- 
ing and tries to clarify any misgivings 
or misconceptions the parents may have 
about epilepsy. She usually obtains 
additional family data whieh will lead 
to a better understanding of individual 
problems. The healthy sibling who 
is ashamed to bring his friends home 
beeause of the epileptic, or a timid 
schoolteacher afraid to have the child 
in her class, are examples of very real 
problems in many households. Usually 
this preliminary diseussion with the 
social worker eases anxiety so that the 
newcomers to the group fit in more 
easily. 

Both parents as well as the child are 
encouraged to attend each elinie ses- 
sion. During the first hour, the ehil- 
dren remain in the nursery or waiting 


room, and the parents meet as a group 


with the doctors and social worker. 
The second hour is spent with the 
children. 

During the discussion hour, the 


parents are encouraged to bring out 
any question or problems which have 


arisen since the previous — session. 
Purely medical questions are answered 
by the moderating physicians; all 


others are bandied about by the group. 
Frequently parents who have eoped 
with seizures for five or ten vears have 
worked out solutions whieh are helpful 
not only to the noviee but to the phy- 


sicians as well. No one knows as 
much about rearing an epileptie, we 
feel, as the parent of an_ epileptic. 


When a parent informs the group that 
his child who has been having frequent 
seizures for vears has gone a full month 


without one, less fortunate parents 


take heart. When the parents of a 3- 
year-old epileptic see and hear a teen- 


age 


ge epileptic tell of playing football 
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better 
ean 
an 


far 
lectures 


and dating, they realize 


than books or doetors’ 
them 
This frees them of many of their 


anxieties and makes them better able 


show how optimistic they 


be. 


to raise normal, well-adjusted children. 

Since our clinic is in its second vear 
and many oldtimers are now well aware 
of the pitfalls, fears, and misconeep- 
with epilepsy, they 


tions associated 


quickly ‘‘pounee’’ on neweomers and 
straighten them out with group action 
and consent. Committees are formed 
to find out such things as the driver’s 
license this state, 
and which colleges will accept epilep- 
They their findings to 
the group. 

One teen-ager, severely maladjusted 
**adopted’’ by 


requirements for 


ties. report 


by his seizures, was 
another, a boy about his own age whose 
seizures were much less severe and who 


The 


two beeame close friends and gradually 


was leading a well-rounded life. 


the maladjusted boy beeame motivated 
to enter into teen-age activities, even 
to the extent of dating, of whieh he 
Interestingly 
had 


day, 


had always been fearful. 


enough, his seizures, which oe- 


eurred several times a have 
dropped off drastieally and he has now 
heen seizure-free for over two months. 
The group maintains a lively interest 
in this box ’s progress. 

In order to disseminate information 
on a onee-taboo subject, the group in- 
all and 


friends to 


neighbors, 
during 


vited teachers, 


an open meeting 


whieh a movie on epilepsy was shown 
Approxi- 


questions answered, 


and 
mately 150 attended. 
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Each of these examples represents a 
group effort by a of 
troubled with a similar affliction and 
receiving instruction and reassurance 
through joint action. 


band parents 


The second hour of our seizure clinic 
is spent in seeing each child and his 
parents individually and rapidly, just 
long enough to hear pertinent com- 
ments, adjust medications, and refill 
prescriptions. The two hours spent 
in the elinie represents about the same 
amount of time it would take to see the 
same number of patients individually. 


RESULTS 


The value of this approach does not 
lend itself to statistical analysis. All 
of our patients are not well controlled, 
nor are they all neurologically normal 
nor of normal intelligence; yet each 


parent, we believe, has gained im- 


measurably in learning about his 


child’s problems, and how to cope with 


them. The enthusiasm and gratitude 


of the parents make us feel that this 
type of seizure clinic fills a need and 


is most worth while. 
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THE BACTERIOLOGICAL DIAGNO 
USING BONE MARROW AND P 
LETITIA S. 

LOoUISV 


NUMBER of authors have written 
A enthusiastically of the results 
they have obtained using bone marrow 
aspirates in the diagnosis of infectious 
disease. The possibility of using bone 
marrow cultures in the routine diag- 
nosis of typhoid fever has been con- 
sidered by many investigators. Sacks 
and Hachtel,”* in diseussing the diag- 
nosis of typhoid fever, stated the ear- 
liest report of the bacteriological cul- 
ture of bone marrow biopsy material 
in the diagnosis of the disease is con- 
tained in a paper written by Gerbasi 
in 1925. Sacks and Hachtel were 
favorably impressed with the results 
they obtained with sternal marrow in 
the diagnosis of typhoid fever, and 
suggested the extension of the tech- 
nique to the diagnosis of other types 
of infection associated at one time or 
another with a bacteremia. 

Even though the adoption of the 
technique of bone marrow culture in 
the diagnosis of tubereulosis has been 
slow, the application of the principle 
has been logieal since many authors 
have written of the similarity between 
the clinieal entities typhoid fever and 
miliary tuberculosis. Debre and co- 
workers,’ in 1936, were the first to 
study bone marrow cultures in the 
diagnosis of tubereulosis in children, 
according to Choremis and Danelatou.° 


From The Department of Microbiology, 
University of Louisville, School of Medicine, 
Louisville, Ky. 











SIS OF CHILDHOOD TUBERCULOSIS 
ERIPHERAL BLOOD ASPIRATES 
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The interest in the use of bone mar- 
row specimens in the diagnosis of 
tuberculosis waned for a time, and it 
was not until the middle 1940's that 
articles on the subject appeared in 
any great number. Myers,** in the 
editorial, ‘‘Dramatie Advances on the 
Tubereulosis Front,’’ praised Dr. 
Emil M. Sehleicher for his valuable 
contributions in the field of laboratory 
diagnosis. As pointed out by Myers, 
50 per cent or more of the diagnoses 
of generalized miliary tuberculosis in 
the past have been possible only at 
postmortem. With the advent of the 
antitubereulosis agents it has become 
imperative that an early diagnosis be 
established if these drugs are to be 
effective. Schleicher** described his 
method of sternal aspiration and see- 
tioning of gross sternal marrow units, 
thereby establishing the diagnosis of 
miliary tuberculosis before the ap- 
pearance of the telltale signs, x-ray 


~ 


findings, and other procedures de- 
signed to detect the disease. 

The belief that antemortem diag- 
nosis of generalized miliary tubereu- 
losis might be achieved by means of 
bone marrow sections was strengthened 
by the work of Chapman and Whor- 
ton... In recent years a number of 
articles have appeared in the litera- 
ture on the use of bone marrow in the 
diagnosis of infectious disease, especi- 


ally tuberculosis. Gellis,"* in editing 
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The Year Book of Pediatric Ss of 1954- 
1955, wrote the following comment on 
Danela- 


the article by Choremis and 


tou ‘*We have had no experience 
with bone marrow cultures in tuber- 
culosis but are in agreement with the 
authors’ recommendation that such 
cultures be made not only in tuber- 
culosis but in other infeetious dis- 
eases as weil. This procedure deserves 


more attention than it has received in 
the past.”’ 
The 


tubereulous 


literature on the subject of 


bacillemia is too volumi- 


nous to be reviewed in this article. 
According to medical history, it was 
Weischelbaum in 1884 de- 
scribed the presence 
bacilli in the blood of tuberculous pa- 
tients, Villemin, in 1868, having dem- 
inoculation the 
presence of virulent bacilli 
in the blood of patients suffering from 
seginning with the work 
Wilson,*' in 1933, re- 
subject of tuberculous 


who first 


of acid-fast 


onstrated by animal 
tuberele 


the disease. 
of Villemin, 
viewed the 
bacillemia and, despite the faet that 
references numbered in the hun- 
that the 
was by no means exhaustive. 

No lengthy 


teriologieal 


the 


dreds, he remarked review 


discussion of the bae- 
study of tubereulous 
bacillemia has appeared in the litera- 
ture since Wilson published his paper. 
With interest in bone 
marrow culture and the development 


the revival of 


of the newer econeept of the pathogen- 


tubereulosis, a number of in- 


SIS of 
vestigators have ineluded blood eulture 
technique in their studies. 


TECHNIQUES 


Varrow Examination. 


l Bone 
The technique employed was essen- 


tially that deseribed by Katz and 


Lifsehutz.*® 
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A. Aspiration and Concentration.- 
Following the suggestion of Katz and 
Lifsehutz, the site of the aspiration 
was the upper end of the tibia in 
patients under 2 of and 
the iliae erest of all other patients. 
The concentration method using 
Hanks’s solution was followed closely, 
and the sediment resulting from the 
centrifugation used in making 
eultures and for guinea 


years age 


was 
smears and 
pig inoculation. 

B. Bacteriological Study. Di- 
rect smears of sediment: Three smears 
were made of the sediment of 
specimen and stained by Ziehl-Neel- 


(a) 
each 


sen’s method. 


(b) Cultures: 
fied Lowenstein-Jensen’s medium (pur- 
chased from Difco Company) were 
heavily inoculated with the sediment. 
Tubes showing no growth were dis- 
carded at the end of the 60-day ineu- 
Guinea pigs were in- 


Two tubes of modi- 


bation period. 
jected with a transplant of the posi- 
tive cultures in an attempt to establish 
the identity of the acid-fast organisms 
isolated. 

The sedi- 
remaining, after cultures and 
then 


(c) Animal inoculation: 
ment 
smears were made, was mixed 
with a small amount of sterile 60-mesh 
alundum and enough saline to make a 
The then 


thoroughly ground with a sterile pestle 


suspension. mixture was 
and 1 ¢.e. injected subeutaneously into 
the inguinal region of a guinea pig 
that had been found 
tubereulin. At the end of the 6-week 
period, a surviving animal was tuber- 


nonreactive to 


culin tested and, if a positive reactor, 
The 
animals were permitted to live another 
At 
inoculation and 


it was sacrificed. nonreacting 
month and then sacrificed. 


the site of 


post- 


mortem, 
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viscera were examined grossly for the 
evidence of tuberculosis and material 
stains and eultures was 
taken from the lesions. 


II. 


A. Aspiration and Concentration.— 
Five eubie centimeters of peripheral 
blood was added to a centrifuge tube 
containing 3 ¢.c. of sterile 10 per cent 
sodium citrate solution and the tube 
agitated to ensure thorough mixing. 
To this mixture was then added 30 e.e. 


for acid-fast 


Blood Examination.- 


of sterile 3 per cent acetie acid in 
triple-distilled water. The tube was 
centrifuged at 2,000 r. p. m. for 30 
minutes. The supernatant fluid was 
carefully removed and 30 c.c. of sterile 
triple-distilled water was added to the 
sediment. The tube was then 
trifuged at 2,000 r. p. m. for 15 min- 
the supernatant fluid dis- 
earded. The grayish sediment that 
remained in the bottom of the tube 
was used in making smears and eul- 
tures, and for animal inoculation. 

B. Bacteriological Study—(a) Di- 
rect smears of sediment: The method 
described for the preparation and 
study of bone marrow specimens was 
employed in the study of the blood 
specimens. 

(b) Cultures: The 
handled in the manner deseribed for 


een- 


utes and 


eultures were 


the bone marrow specimens and animal 
inoculation was used for confirmation. 


(ce) Animal inoculation: Guinea pig 
inoculation was not routinely em- 
ployed but, in the few eases, where this 
procedure was done, the method out- 
lined for the bone marrow specimens 
was followed. 

Ill. Precautions.— 

In the preparation of the blood and 


bone marow specimens, great care was 
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taken to avoid errors in technique that 
would lead to an erroneous conclusion. 
Thought was given not only to the 
preparation of the and 
reagents, but also to the preparation 
of the and their subsequent 
microscopic study. 


glassware 


slides 


RESULTS 

At the time the bone marrow and 
blood specimens were aspirated, the 
diagnosis was not established for any 
one of the patients considered in this 
study, but tuberculosis was a provis- 
ional diagnosis in every case. For the 
purpose of interpreting the results of 
this investigation, the 30 
studied -ategorized into 
groups according to the definitive diag- 
nosis and the factual data of 
patient are recorded in the aeecompany- 


patients 
are three 


each 


ing tables. Series I is composed of 13 
patients who had a definitive diagnosis 
of tuberculosis without accompanying 
tuberculous meningitis. 
composed of 11 patients for whom the 


tubereulous meningitis 


Series II is 


diagnosis of 
had been established. The 6 members 
of Series III are patients who did not 


have a final diagnosis of tuberculosis. 

Series I.— 

Bone marrow study: Smears of the 
concentrated bone marrow specimens 
were positive for acid-fast bacilli in 5 
of the 13 patients of this series, and 
2 of the 5 were positive for Mycobac- 
terium tuberculosis by both cultural 
methods and animal inoculation. An- 
imal inoculation was done in 10 of the 
13 eases, having been omitted in only 
1 ease in which the bone marrow smears 
revealed acid-fast rods. 

Blood study: Smears of the coneen- 
trated blood were positive for acid-fast 
rods in 7 of the 13 eases. Myco. 
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TABLE I. 


Series I- 





TUBERCI 





& Zs = = 
+ Ps on : 
2 = Z. 22 + 
“ & = ne 4 
z S ® | Bee! & 
FE & = ~&2 : 
Zo = 2 fm a 
NAME AGE SEX! RACH FINAL DIAGNOSIS Me & os Ane Ee 
J. H. 17 mo. M W Miliary tuberculosis Yes Neg.* Neg. 10 wk. No 
1. W. 9yr F N Tuberculosis of lung, childhood Yes Pos Pos { wk. No 
type 
J.8 10 yr M N Tuberculous peritonitis Yes Neg.t Neg. 6 wk. Nor 
G. G. 7mo. M W Pulmonary tuberculosis Yes Pos. Neg. 5 da. Nor 
DR 11 yr F W Tuberculosis of lung, childhood No Pos. Neg 4 wk.t Non 
type 
R.S 6 yr M N Pulmonary tuberculosis Yes Pos. Neg. 3 wk.§ Non 
D. M. 18 mo )=6mM N Tuberculosis of long bones, No Pos. Neg. 10 wk. 18 da 
hand and head 
K. B 2 yr F W Tuberculous lymphadenitis Yes Pos. 8 wk. Non 
G. Cc, 22 mo. F W Tuberculosis of lung, childhood No Pos, Neg. 3 wk. Non 
type 
R.D.S. 6 mo M W Tuberculous bronchopneumonia Yes Pos. Neg. 11 da None‘ 
and mediastinal lymphadenitis 
D. R. 5 mo. F N Tuberculosis, childhood type No Equiv. Neg. 2 wk. Non 
K. A vr F W Cerebral spastic, infantile No Pos. Neg 9 wk Non 
paralysis 
Inactive TB, childhood type 
cS, 5 mo. F W Tubereulosis of lung,. childhood Yes Pos. Neg 12 wk. ia 
type 
*Became reactive between fourteenth and twenty-first week of illness 


after ten weeks of 
infection, 


infection. 


Equivocal reading 
tExacerbation of a 


$Exacerbation of a 


3-year 


5-year 


tuberculosis was isolated from 2 of the 


7 cases with positive smears. One ease 


gave positive results by smear and 
eulture of both the blood and bone 
marrow specimens. The blood and 


bone marrow specimens from this pa- 


tient also produced tubereulosis in the 


inoculated guinea pig, it having been 


illness 


the only blood specimen of Series I 
that was introduced 
Three of the patients with negative 


into an animal. 


bone marrow smears and cultures re- 
vealed the presence of acid-fast rods 
blood the 3, 
Wyco. tuberculosis was isolated from 
the blood of 1. 


in the smears, and of 
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EXAMINATION FOR ACID-FAST BACILLI 


PA ENTS WITHOUT MENINGITIS 
BONE 
MARROW BLOOD 
ei5ig [8/5i¢ 
si§/238/8/8/2 
SiIbizs|2/ 5/2 
ENTGENOGRAPHY OF LUNG 2iOi¢d wm] @i ol< 
Fine miliary deposits bilat. + + 4 9 
Suggestive healed primary infee + + +: + 
tion, ? minimal activity 
Calcified healed primary complex - - - + - 
Hilar lymphadenopathy, infil. >. = 
apex, primary tuberculosis 
Collapsed middle rt. lobe, hilar - = + + 
aleification, primary TB, 
juiescent 
Collapsed middle rt. lobe with - - = 
enlarged hilar nodes, probably 
tubereulosis 
Normal chest -- - - = 
Infiltration rt. base - =- = + = 
Primary complex with hilar - = - - 
lymphadenopathy 
Bronchopneumonia with infiltra + + = 
tion rt. upper lobe 
Soft infiltration rt. lung sug ~ - - 


acute infection 


gesting 


Dissem. pul. disease as TB, mas 
sive calcification rt. hilar nodes 


Hilar lymphadenopathy, pleural 
effusion 


SPINAL | GASTRIC 
FLUID WASHINGS 
e if 
. - _ 
Sig | 5 
Z\2 iP inset J ’ 
=| 2 © CULTURE REMARKS 


-# 


Liver biopsy at lapa- 
rotomy, tuberculosis 


} 
- Tubercle bacilli isola- 
ted from abscess 
- Lymph node biopsy, 
tuberculosis 


Died 10 days after as 
piration of speci- 
mens, autopsy per 

formed 


Recurrence of a suppurative lymphadenitis quiescent for 12 months. 
*Terramycin had been given intravenously for 5 days prior to the aspiration of the specimens 
=Acid-fast organisms isolated from a specimen of a later date. 


Serves II, 

Bone marrow study: Smears of the 
coneentrated bone marrow specimens 
were positive for acid-fast rods in 8 
of the 11 patients of this series, and 5 
of the 8 were positive for Myco. tuber- 
culosis by both cultural methods and 
Animal inocula- 


animal inoculation. 


10 of the 11 
in only 1 


tion was done in eases, 


having been omitted ease 
in which the bone marrow smears re- 
vealed acid-fast baeilli. 

Blood study: Smears of the concen- 
trated blood were positive for acid-fast 
rods in 5 of the 8 patients for whom 
the bone marrow smears were positive, 





NAMI AGE 
S.B yr 
M. C 8S mo. 
F. 8. ty! 
J.C. S mo. 
M.S. t yr 
R. M. 2 yr 
R. E.M. 2 y1 
J. R. 17 mo. 
W.A , yl 
R. M 9 mo, 
L. O. , yi 

*Symptoms nme 

tTuberculous 
tResults not 


SEX| @ FINAL DIAGNOSIS 
EF W Tuberculous meningitis, miliary TB, 
tuberculous hip 
M W Tuberculous meningitis, miliary TB, 
pul. TB, primary 
M W Tuberculous meningitis, miliary TB, 
pulmonary TB 
M W Tuberculous meningitis, miliary TB, 
far advan. pul. TB 
M W Tuberculous meningitis, probable 
tuberculoma 
M W Tubereulous meningitis, miliary TB 
Fr W Tuberculous meningitis 
M W Tuberculous meningitis, miliary TB 
M N Tuberculous meningitis, miliary TB, 
active pul. TB 
M W Tuberculous meningitis, miliary TB, 
pulmonary TB 
M N Tuberculous meningitis 
t necessarily those of CNS disease. 
hip for one year. 
recorded 
repeated seventeen days later was 


§Tuberculin test 
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we 
L 
~ 
~ 
Zz 
2 
> 
Zz 
~< 


> 


positive. 


TO TB 


a 


res 


Yes 


Yes 


Yes 


Yes 


No 


Yes 


Yes 


Yes 


Yes 


2 da.t 


TABLE 
E » | 
Zz 2 3 
= D 
i= < z 
Bp} Ee 
Pos. Neg. 
Pos, Neg. 4 
Pos. 4 
; ; 4 
Pos. Neg. 3 
Pos. Neg. 3 
Equiv. Neg. 1 
Pos. Neg. 4 
Pos. 8 
Pos, Neg. 12 
Neg.§ Neg. 28 


IMS PRIOF 
*IRATIONS* 





ASI 





a 
> 
i a 


TO 


mo, 


wk. 


mo, 


wk. 


wk. 


wk. 


wk. 


wk. 


da. 


PRION 


THERAIY 
ASPIRATIONS 


rb 


TO 


N fo 
10 wks 
Non 
S da 
4 wk. 
> da 
6 da 
Nor 

1 wk 
Nor 
No 

17 
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LOUS MENINGITIS PATIENTS 


ROENTGENOGRAPHY 
OF LUNG 


Diffuse encephalopathy, Few areas calcification, 


suspect TB menin- 


gitis 


particularly left 
chest 


Diffuse encephalopathy, Infiltration rt. upper 


suspect TB menin- 


gitis 


Mod. severe diffuse 
encephalopathy, sus 
pect TB meningitis 


lobe with miliary 
densities in remain 
ing lung fields 


Miliary infiltration 


throughout entire 
chest 


Miliary densities entire 


lung fields, cavitation 
and miliary dis- 
semination 


Diffuse encephalopathy, Interpreted as normal 


suspect TB meningi 
tis, focalization on 
left 


chest 


Diffuse encephalopathy, Disseminated miliary 


suggestive TB men- 
ingitis 


densities throughout 
entire chest 


Diffuse encephalopathy, SI. enlargement sup. 


suggestive TR men 


ingitis 


portion rt. hilum 
with min. pleural 
thickening rt. base 


iffuse encephalopathy, Miliary densities 


suspect TB meningi- 
tis 


throughout both 


lung fields 


Diffuse encephalopathy, Diffuse nodular infilt. 


suspect TB meningi- 


hs 


Diffuse mod. severe en 
cephalopathy, sug- 
gestive TB meningi 
tis 


left lung field, con 
solidation rt. side, 
eavitation rt. 


Miliary infilt. through 


out both lung fields 


Diffuse encephalopathy, No pulmonary abnor 


suspect TB meningi- 
tis 


Film taken two months later interpreted as miliary infiltrate entire chest. 
months 


"Acid-fast 
= Animal 


organisms 
died three 


isolated on 


days 


malities 


admission 


after inoculation. 
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REMARKS 


No CNS signs at 
time of admission 


Admitted as termi 
nal TB meningi 
tis: died 4 days 
after admission 


Typical acid-fast 
organisms were 
not eul 
tured 


seen or 


Relapsed after 7 
months’ antituber 
culosis therapy 


Incorrectly diag 
nosed as polio on 
admission 1 mo. 
before: died 32nd 
day this admis 
sion 


but Myco. tuberculosis was not isolated 
from the coneentrated blood of any pa- 
tient in Series II. Animals were not 
injected with the eoneentrated speci- 
mens from patients in this group. 


Series ITT. 


Aeid-fast 
the smears 


Bone marrow study: or- 


ganisms were not seen in 
of the concentrated bone marrow speci- 
mens from any of the 6 patients in 
Series ILI, nor was Myco. tuberculosis 
cultivated from the specimens. Five 
of the 6 coneentrated specimens were 
injected into guinea pigs, but no ani- 
mal developed tuberculosis. 


Blood 


were 


organisms 
the 
concentrated blood from any patient in 


Acid-fast 
the 


study: 


not seen in smears of 
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TABLE III. § 
a 
= = = - 
D RQ & on 
pa = z = Z 
= = &oa° 
4 4 a Oa & 
os 5 7 Zax 
7 5 = son 
2 = BES 
2 — = & <c - 
Zo =) 4 55 > 
NAME AGE SEX RACE FINAL DIAGNOSIS Me | oa = anaes 
». H. 13 mo. M W _ (Iron deficiency anemia Yes Neg. Neg. 5 wk 
L.M.W. 9yr F N Acute meningitis, organism un- No Pos. Pos 7 da.* 
known 
K tyr. F  W _ Bronchopneumonia, pulmonary in- No Neg. Neg. 14 da. 
filtrate 
Etiology undetermined 
- A. 5 mo F W_ Disseminated histoplasmosis No Neg. Neg.t 4 wk 
T. M. 3 wk. F  W Subdural hygroma due to birth Yes Neg. Neg 2 wk 
injury 
. Ww. 13 yr. M N_ Diagnosis undetermined, acute lym- No Neg. Neg. 6 da 
phadenitis, generalized lymphad 
enopathy of undetermined 
etiology 
*Relapse of seven days after acute illness of three weeks before. 
tHistoplasmin test positive when patient retested three weeks later. 
tCSF cytology and chemistry suggested a bacterial meningitis but no organisms isolated. 
studies were negative No mycological forms were seen or cultivated. 


this series, nor was Myco. tuberculosis 

Animals 
the blood 
specimens from patients in Series III. 


isolated from the specimens. 


were not inoculated with 


Composite Data.— 

Of the 24 tuberculous patients, 9 
had a final diagnosis of miliary tuber- 
culosis. One of the patients belonged 
to Series I which is composed of tuber- 
culous patients without tubereulous 
meningitis, and the other 8 patients 
were tuberculous meningitis patients 
Acid-fast or- 
ganisms were seen in the concentrated 
bone marrow the 9 
miliary tuberculosis patients, the neg- 


belonging to Series IT. 
smears of 8 of 
ative smear being from a tuberculous 


meningitis patient who had been on 
antituberculosis therapy for four weeks 


E!ES II] 


va 
Zz 
< 
L 
< 


To 


None 


None 


None 


\ 
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4 &S = = 5 
< = 295 ~ & 
ROENTGENOGRAPHY OF = 5 Zz < Ss = 
LUNG va o <5 D o 
Both lung fields clear ~ - - - ~ 


Mottled infil. throughout 


Bilat. diffuse 


no 
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EXAMINATION FOR ACID-FAST BACILLI 


fivcids clear - = = 


both lung fields sug- 


gesting 


hematogenous 


spread 


obstructive = - . 


emphysema probably 
jue to dissem. inflam- 


matory 


No 


abnormality noted - - 


reaction 


fields clear - - 


prior to the aspiration of the bone 
marrow specimen. Myco. tuberculosis 
was cultured from the bone 
of 6 of the 8 patients with positive 
bone marrow smears, and the animal 


marrow 


inoculation tests were also positive for 
the 6 bone marrow specimens. Both 
of the miliary tubereulosis patients 
who failed to yield Myco. tuberculosis 
by cultural methods and in whose bone 
marrow smears acid-fast 
were seen had been on antitubereulosis 
therapy. One patient had received an- 
titubereulosis drugs for six days prior 
to the aspiration of the specimen and 


organisms 


the other patient had been given anti- 
tubereulosis drugs for seven days. Six 
of the 8 


with positive bone marrow smears also 


miliary tuberculosis patients 


SPINAL GASTRIC 
FLUID WASHINGS 

< E 

S 5 

2 | & CULTURE REMARKS 


Brother of J. H. 
(Series 1) 


All microbiological 
studies were nega 
tivet 


All bacteriological 
and mycological 
studies negative 


- H. capsulatum iso 
lated from bone 
marrow biopsy of 
iliae crest 


had positive blood smears. One of 
those failing to give a positive blood 
had been 
therapy for eight days prior to the 
aspiration of the specimen and the 
other had been treated for six days. 
Myco. tuberculosis was cultured from 
the blood of only 1 of the 9 patients 


with miliary tuberculosis, that being 


smear on antitubereulosis 


a patient without central nervous sys- 
tem This patient’s 
specimen was the only blood specimen 
from a of miliary tuberculosis 
that was introduced into an animal. 
The animal injected with the eoncen- 


involvement. 


case 


trated blood specimen developed tuber- 
culosis. 

Acid-fast bacilli were seen in the eon- 
centrated bone marrow from 8 of the 





11 patients with tuberculous menin- 
marrow 
specimens were Myco. 
tuberculosis, by both cultural methods 


gitis, and 5 of the 8 bone 


positive for 
and animal inoculation. Of the 3 
patients who failed to reveal acid-fast 
rods in the bone marrow smears, 1 had 
received antitubereulosis therapy for 
Neither of the 2 remain- 
ing patients who failed to give positive 


four weeks. 


bone marrow smears had a definitive 
diagnosis of miliary tuberculosis and 
both had been on 
drugs. One patient had been treated 
for five days and the other for seven- 


antituberculosis 


teen days prior to the aspiration of 
the bone marrow specimens. Smears 
of the concentrated blood were positive 
for acid-fast rods in 5 of the 8 patients 
for whom the bone marrow smears had 
Two of the 


blood 
anti- 


revealed acid-fast bacilli. 
had 
treated 


3 patients who negative 


had 
tubereulosis drugs for a week or longer 


smears been with 
prior to the aspiration of the specimen, 
but the third patient with a negative 
blood smear and a positive bone mar- 
row smear did not have miliary tuber- 
culosis nor had he reeeived antituber- 
Acid-fast 


were not isolated from the concentrated 


culosis drugs. organisms 
blood of any patient with tuberculous 
meningitis. 

Of the 15 patients with nonmiliary 
tubereulosis, 5 had acid-fast organisms 
in the bone marrow smears. However, 


only one of these five bone marrow 


positive culture 
Of the 15 
patients with nonmiliary tuberculosis, 


specimens vielded a 


or animal inoculation test. 


6 had positive blood smears but Wyco. 
was cultivated from the 
Aeid-fast bacilli 


marrow 


tuberculosis 
blood in only 1 ease. 
bone 


were not seen in the 


smears of this particular patient nor 
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were they isolated from the specimen 
of marrow. 

The 6 eases of Series III served as 
controls for the study sinee the pa- 
tients of this group were nontuber- 
culous. No acid-fast bacilli were seen 


in the smears of concentrated bone 
marrow or blood specimens from any 
member of this group. Myco. tuber- 
culosis was not cultivated from any 
specimen and animals inoculated with 
the bone marrow specimens did not 


develop tubereulosis. 
DISCUSSION 

‘‘From clinical and pathologie evi- 
dence it is probable that at least a few 
bacilli reach the blood stream in most 
if not all tubereulous infections during 
childhood,’’ according to Lineoln.'* 
Medlar*' in writing on his concept of 
the pathogenesis of tuberculosis states 
that 
miliary tubereulosis infection and tu- 


‘fan overwhelming generalized 
bereulous meningitis may result from 
a heavy seeding of the blood stream 
with a probable bacteremia.’’ Accord- 
ing to Dubos,’? hematogenous dissem- 
ination occurs most frequently during 
the progress of first infection tuber- 
culosis and, rarely, tuberele bacilli may 
be eultured from the blood. 
Choremis and Danelatou,® in dis- 
cussing tuberculosis in childhood, ex- 
press their particular interest in the 
work of other authors that discloses 
the relatively high frequeney of posi- 
tive bone marrow cultures as well as 
the finding of tuberele bacilli in the 
blood and cerebrospinal fluid in eases 
of primary complex without clinical 
manifestations. They also attempted 
to explain the relatively frequent oe- 
currence of tubercle bacilli in the bone 
marrow of tubereulous children. 
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The difficulty of establishing an 
early diagnosis of acute miliary tuber- 
culosis, especially in children, is well 
known to the elinician. Often the 
diagnosis is not evident until charac- 
teristic loealized signs appear in the 
late or terminal stage of the disease, 
the early symptoms having been those 
of many generalized infections. Peter- 
son and Canfield** deseribe a clinical 
type or ‘‘masquerading form’’ of this 
entity that often conceals itself behind 
negative chest x-rays, smears, cultures, 
and skin tests to be diagnosed only at 
postmortem. 

Debre,’ in a general diseussion of 
miliary tuberculosis, pointed out that 
the tubereulin test may be negative 
even when the patient is not in too 
poor a condition. He also stated that 
miliary tuberculosis can be completely 
missed at fluoroscopy or on an imper- 
feet x-ray film. 

Many years ago, Steiner*® pointed 
out the best evidence of generalized 
during life, is 

x-ray of the 
mottled or effect in the 
lung fields. He emphasized, however, 
that this highly diagnostie feature may 
time after the 
clinieal onset in most patients and may 


miliary tubereulosis, 


the demonstration by 


‘snowstorm’”’ 


be absent for some 
remain absent during the entire course 
of the disease in which pulmonary 
tubereules are subsequently seen at 
Not only is the radiological 
study of limited value in those eases 
in which there is failure of pulmonary 
localization, but the routine bacterio- 
of sputum and 
gastrie washings is rendered useless. 


autopsy. 


logical examination 
Even with the presence of the ‘‘snow- 
effect of the lung 
differential 
histoplasmosis, coccidiodomycosis, tu- 


storm’’ radiologi- 


eally, the diagnosis of 


bereulosis, and similar diseases must 
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be made. The differential diagnosis 
becomes more difficult in those areas 
The 


patients considered in this study are 


where histoplasmosis is endemic. 


from the geographic area where histo- 
plasmosis infection is endemie and the 
clinieal disease not uncommon. 

The urgeney of the diagnosis of acute 
miliary tuberculosis is emphasized by 
Nelson,*® since death usually oeeurs 
within four to six weeks in untreated 
‘*Whereas the mortality rate 
100 per cent, re- 


cases. 
has approximated 
covery is now possible in the majority 
of instances not complicated with tu- 
bereulous meningitis if treatment is 
instituted sufficiently early.’’ The as- 
sociation of miliary tuberculosis and 
tubereulous meningitis in children was 
All phy- 
sicians are aware of the seriousness of 
that the 


possibility of recovery depends upon 


demonstrated by Lincoln." 


tuberculous meningitis and 
the earliest possible treatment to re- 
store the nervous system to normality 
before irreversible struetural changes 
taken 
pathogenesis of miliary 


have place. Considering the 
tubereulosis 
and tubereulous meningitis, it seems 
probable that many if not all of these 
entities in children might be diagnosed 
by means of blood and bone marrow 
eultures and their reeognition lead to 
more satisfactory treat- 


earlier and 


ment. The statisties reeorded by many 
investigators would substantiate this 
fact. 

Katz and Lifschuz’® were highly sue- 
eessful in diagnosing acute hematog- 
enous tuberculosis by means of bone 
marrow There 
were, however, discrepancies between 
the and 
peripheral blood studies on these pa- 
The authors explained that the 


smear and eulture. 
results of the bone marrow 


tients. 
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THE 


bacteremic phases are intermittent and 
of short duration so that it is uncom- 
mon to find tuberele bacilli in periph- 
eral blood when only a single specimen 
has been examined. 

Choremis and his co-workers have 
contributed greately toward the statis- 
tical evidence for the use of blood and 
bone marrow cultures in the diagnosis 
of tubereulosis. Choremis, Constan- 
tidines, and their associates,® were very 
successful in demonstrating the pres- 
sence of tuberele bacilli in the blood 
of persons with miliary tuberculosis. 
Choremis and Pantazis* reported 324 
eases of tubereulosis with 62.4 per cent 
positive blood cultures. They also re- 
ported eulturing acid-fast bacilli from 
the sternal marrow of 5 of 17 patients. 
Choremis and Pantazis‘ a year later, 
reported positive bone marrow studies 
from 16 of 65 children most of whom 
had a primary complex, the others 
having either tubereulous pneumonia 
or miliary tuberculosis. 
Gorelick'® 
tubercle 


were suc- 
bacilli in 


tuberculous 


Horowitz and 
eessful in finding 
the 


tients. 


bone marrow of pa- 
They reported that of 20 pa- 


studied, 14 


the bone marrow by direet 


tients showed tuberele 
bacilli in 
examination of the aspirated material. 
In 5 of the 14 eases, the diagnosis was 
also obtained by culture. 

Danelatou,® in 


porting the results of a study of the 


Choremis and re- 
laboratory diagnosis of tubereulosis in 
children, stated that eultures of gastrie 
juice were more profitable in the diag- 
nosis of the patients with a primary 
complex, miliary tubereulosis, and tu- 
than the 
blood cultures, but not nearly as profit- 


bereulous meningitis were 


able as the bone marrow cultures. 


The value of bone marrow aspirates 
is brought out in an article by Emery 
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and Gibbs.*° Miliary tubereles were 
found in the bone marrow of 13 of 
44 children who were dying with gen- 
eralized miliary tubereulosis. De Wan 
and co-workers,’ in discussing a case 
of miliary tubereulosis confirmed by 
blood eulture, emphasized that ocea- 
sionally the utilization of a somewhat 
rare bacteriological procedure will 
prove a valuable adjunct to the usual 
methods employed. This seems to be 
particularly true in the diagnosis of 
tuberculous meningitis. The Medical 
Research Council'® reported that of 92 
eases of tuberculous meningitis, a dili- 
gent search for tubercle bacilli in the 
slide smears of the cerebrospinal fluid 
deposit before the start of the treat- 
ment with antitubereulosis drugs, gave 
positive results in 42 or 46 per cent 
While the direct examination of the 
cerebrospinal fluid smear is of great 
value in the diagnosis of tuberculous 
meningitis, many diagnoses will be de- 
layed. Perhaps a presumptive diag- 
nosis might be established by the ex- 
amination of direct smears of concen- 
trated blood and bone marrow, to be 
confirmed by cultures at a later date. 

Statistical analysis of the data ob- 
tained in 
feasible because of the limited number 
of patients studied and the many in- 
dividual differences in the subjects. 
The conclusions, therefore, must be of 


these experiments is not 


a general nature and no attempt has 
been made to compare the efficacy of 
the various laboratory methods em- 
ployed in the diagnosis of tuberculosis. 
The prime purpose of the investigation 
was the study of the possibility of the 
use of bone marow and blood aspirates 
in arriving at the earliest possible diag- 
nosis of tuberculosis in children, or of 
diagnosing those obseure cases where 
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the usual laboratory or clinical methods 
failed. Perhaps a review of a 
few chosen illustrate the 
value of these diagnostie procedures 


have 
eases. will 


and eneourage their use by the pedi- 


atrie elinician. 


Case 1—The opportunity to ap- 
praise bone marrow and blood aspirates 
as diagnostic tools arose with the timely 
admission to the hospital of a patient 
whose diagnosis was a medical enigma. 
This 17-month-old white male infant 
(J. H. of Series I) was admitted to the 
hospital on Jan. 5, 1952, with a history 
of fever for two weeks and intermit- 
tent vomiting for eight weeks. The 
patient had eaten poorly for almost 
three months. He had had a general- 
ized convulsion on the day of admis- 
sion. 

The past history revealed that on 
Jan. 24, 1951, at the age of 6 months, 
the infant had been admitted to the 
hospital with a cough and difficulty in 
breathing. There was a fine macular 
rash on the neek and back of head and 
shoulders. The liver was palpable. 
The chest x-ray film was interpreted 
as a possible bronchial pneumonia. 
No tubereulin test reading was re- 
corded. On Nov. 14, 1951, the patient, 
then 15 months of age, had been ad- 
mitted to the hospital as a possible 
pneumonia ease. He then had a his- 
tory of exposure of two months to an 
active tuberculous patient. There was 
generalized lymphadenopathy, but no 
palpable organs. The chest x-ray film 
revealed a hazy infiltration of the 
lower right middle lung field which 
extended toward the hilum. The find- 
ings were compatible with acute infec- 
tion of the lung. The tuberculin test 
(O.T. 1:1000) was negative in 48 
hours as was the histoplasmin test. 

The patient was critically ill at the 
time of this admission. The rectal 
temperature was 103° F. and there 
were fine papulonecrotie skin lesions. 
The patient had both hepatomegaly 
and splenomegaly. The clinical im- 
pression at the time of admission was 
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most indefinite. The diseases most 
seriously considered in the differential 
diagnosis were hemosiderosis, Banti’s 
disease, leukemia, Letterer-Siwe dis- 
ease, histoplasmosis, infectious mononu- 
cleosis, lymphoma, sarcoidosis, miliary 


tubereulosis, and tubereulous menin- 
gitis. The tubereulin test (0O.T. 


1: 1000) of Jan. 6, 1952, was negative 
at 48 hours, as was the histoplasmin 
test of that date. The tuberculin test 
(O.T. 1: 1000) of January 12 was neg- 
ative, as was the test using 0.T. 1: 100 
on January 14. The x-ray film of the 
chest taken on the day of admission 
revealed a fine miliary deposit through- 
out both lung fields with the right 
hilar nodes greatly enlarged. It was 
suggested that the pneumonia of the 
previous admission was probably of 


tuberculous origin. Biopsy of the 
skin lesions revealed a nonspecific 


chronic inflammation. The results of 
the spinal fluid studies were inter- 
preted as normal, as was the hemato- 
logie study. 

The patient’s condition remained 
critical and no definitive diagnosis had 
been reached after nine days of hos- 
pitalization. Miliary tuberculosis re- 
mained the most likely diagnosis from 
the history of exposure and the roent- 
genological findings in the chest. How- 
ever, the continued nonreactivity to 
tubereulin after prolonged clinical 
disease was puzzling. On the ninth 
hospital day, January 14, blood and 
bone marrow aspiration was done and 
smears of the concentrated specimens 
revealed many acid-fast organisms re- 
sembling Myco. tuberculosis. Several 
of the organisms in the blood smear 
were intracellularly placed. These 
findings strengthened the diagnosis of 
miliary tubereulosis. Confirmation of 
these findings was made when, on the 
fourteenth day of ineubation, colonies 
resembling those of Myco. tuberculosis 
appeared on the culture medium inoce- 
ulated with concentrated blood speci- 
men. On the seventeenth day of ineu- 
bation, the medium inoculated with the 
bone marrow revealed growth. Ani- 
mals inoculated with the concentrated 
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blood and bone marrow developed 
clinieal tuberculosis. The organisms 
isolated from the blood and bone mar- 
row were identified by the Commu- 
nieable Disease Center Laboratory, At- 
lanta, Georgia, as Myco. tuberculosis 
var. hominis. In addition to the speei- 
mens of January 14, acid-fast organ- 
isms were seen in the blood smears of 
February 14, Mareh 3, and April 1, 
1952. However, the organisms were 
not cultivated from these specimens. 
Acid-fast bacilli were seen in the bone 
marrow smears of February 14 and 
March 3, but not in the specimen taken 
April 1, 1952. Organisms were eulti- 
vated from the bone marrow specimen 
of February 14. 

Therapy with dihydrostreptomyein 
was begun January 15, the day after 
the acid-fast were seen in 
the smears of bone marrow and blood. 
Had one waited for the isolation of 
Vyco. tuberculosis from gastrie wash- 
ings, the diagnosis would have been 
delayed a month. Also, only one speci- 
men of gastrie juice out of four that 
were inoculated on media gave a posi- 
tive culture. If a positive tubereulin 
test had been the confirmatory § evi- 
dence, the institution of therapy would 
have been delayed one month and _ pos- 
sibly two, sinee the negative tubereulin 
test did not convert until sometime 
between February 16 and April 7, 
1952. The dates of the tubereulin tests 
and their interpretation are given be- 
low: 


organisms 


11/14/51 O.T. 1: 1000 Negative 
1, 6/52 O.T. 1: 1000 Negative 
1/1252 O.T. 1: 1000 Negative 
1/14,52 O.T. 1:100 Negative 
1/29/52 O.T. 1: 100 Negative 
2/12/52 P.P.D. ‘‘A’’ Negative 
/16/52 P.P.D. “*B’’ Negative 
t/ 7/52 P.P.D. “‘B” Positive 


The patient did not respond well to 
the dihydrostreptomyein therapy, the 
and splenomegaly de- 
little after eleven weeks 
Beeause of the unusual- 
the methods of 


hepatomegaly 
creasing but 
of treatment. 


ness of the ease and 


isolation of the etiological agent, the 
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attending physicians were able to pro- 
eure a supply of Marsalid for thera- 
peutie trial, the drug then being in its 
experimental stage. The streptomycin 
therapy was discontinued and Marsalid 
therapy started April 5, 1952. The 
patient responded dramatically to the 
new regimen of treatment and marked 
general improvement ensued. The pa- 
tient began to eat well and to gain 
weight. Three weeks after the begin- 
ning of this therapy there was a tre- 
mendous decrease in the size of the 
liver and spleen, and after seven 
months of treatment the patient had 
recovered. 


Case 2.—J.S. of Series I, a 10-vear- 
old Negro boy, presented an interest- 
ing problem. He was admitted to the 
hospital on April 24, 1952, with a 
history of weight loss for one month 
and lethargy and sleepiness in school. 
The past history was noneontributory 
except that his mother was employed 
by a person with far-advaneed, active 
tuberculosis. 

The admission temperature was 101‘ 
F. rectally and the principal physical 
findings were an enlarged liver and 
spleen and enlarged lymph nodes. The 
diseases considered in the differential 
disease, 


diagnosis were Hodgkin’s 

histoplasmosis, sickle cell anemia, 
Banti’s disease, leukemia, infectious 
mononucleosis, Boeck’s sareoid, and 


tubereulosis. 

The x-ray study of the chest revealed 
extensive calcification, probably asso- 
ciated with an old primary infection 
of tubereulosis or histoplasmosis. There 
no conclusive evidenee of active 
disease of the chest. X-ray studies 
of the abdomen revealed ealeifieation 
superimposed on the density of the 
spleen. The spleen and liver were 
greatly enlarged. Biopsy of a right 
axilliary lymph node was interpreted 
as showing no significant change. The 
histoplasmin test of April 24, 1952, 
was recorded as negative as was the 
tubereulin test (P.P.D. ‘‘A’’) applied 
the same day. <A repeated tuberculin 


was 
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test (P.P.D. ‘‘B’’) of May 7, 1952 
was also negative. There was no evi- 
dence of granulomatous uveitis re- 
vealed by the eve examination of May 
3, 1952. 

Tubereulosis remained the most 
likely diagnosis, and blood and bone 
marrow aspirates were taken May 5, 
the eleventh hospital day. The smears 
of the concentrated bone marrow were 
negative for acid-fast organisms, and 
Vyco. tuberculosis was not eultivated 
from the specimen. An animal in- 
jected with the concentrated bone mar- 
row did not develop tuberculosis. 
Several acid-fast rods typieal of Myco. 
tuberculosis were seen in the smears 
of the eoneentrated blood, some being 
intracellularly placed. However, the 
organisms were not cultivated from 
the blood. The finding of acid-fast 
rods in the blood was not conclusive 
evidence that the patient had an active 
tuberculous process, but did provide 
some justification for beginning anti- 
tuberculosis therapy. Isonicotinie acid 
hydrazide treatment was started May 
10, five days after acid-fast organisms 
were found in the blood. 

A confirmatory laparotomy was per- 
formed on June 17, and the micro- 
scopic picture of the biopsied liver 
was that of tubereulosis. The final 
diagnosis was tuberculous peritonitis 
with hepatomegaly and splenomegaly. 
The usual laboratory and _ clinical 
methods eontributed little toward the 
establishment of the diagnosis. The 
x-ray findings continued to be consis- 
tent with a healed primary complex 
and tubercle bacilli were not isolated 
from the gastrie washings. The tuber- 
culin test, although repeated several 
times, did not give a definite positive 
reading. The results of the tubereulin 
tests are recorded below: 


4/24/52 P.P.D. ‘‘A’’ Negative 
5/ 7/52 P.P.D. ‘‘B’’ Negative 
6/ 5/52 P.P.D. ‘‘A’’ Negative 
6/ 7/52 P.P.D. ‘‘B’’ 4 mm. er- 


ythema and 5 mm. induration 
in 48 hr. 
7/19/52 O.T. 1: 1000 Negative 
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The patient responded well to the 
isonicotinie acid hydrazide therapy and 
was discharged as cured four months 
after treatment was started. 

The similarity between this case and 
one of abdominal tuberculosis reported 
by Choremis and Ninios*® is note- 
worthy. Their patient was a 14-year- 
old boy with a greatly enlarged liver 
that was proved by biopsy to have 
been tubereulous. The patient gave 
a negative tuberculin test and, aside 
from the hepatomegaly, had no other 
signs of tuberculosis. Acid-fast bacilli 
were cultured from the blood, however. 
The tubereulin test became positive 
forty-five days after the beginning of 
streptomycin therapy and more than 
four months after the apparent onset 
of the disease, but the reaction was 
only weakly positive. The authors 
suggested that perhaps both the pa- 
tient’s very high sedimentation rate 
and his failure to react to tubereulin 
were related to disturbed liver fune- 
tion. Dittrich and Weingartner.’’ in 
writing on the elinieal aspects and 
therapy of abdominal tuberculosis dur- 
ing childhood, emphasized that the 
entity frequently remains unrecog- 
nized for a considerable period of time 
and that the outcome of the tubereulin 
tests is generally weak or completely 
negative. 


Case 3.—An 8-month-old white male 
(M. C. of Series IT) was admitted to 
the hospital Mareh 29, 1952, with the 
symptoms of respiratory infection. 
The past history was that four months 
prior to admission the patient devel- 
oped a coryza, severe cough, and fever. 
The patient did not eat well and failed 
to gain weight. Home treatment for 
two months proved ineffective and the 
patient was taken to a physician. The 
patient failed to respond to a prolonged 
course of penicillin therapy and hos- 
pitalization was advised. There was 
no history of exposure to tubereulosis. 

The clinical impression after the 
admission examination was that of 
tracheobronchitis, upper respiratory in- 
fection, and anemia. The liver and 
spleen were not palpable. The rectal 
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temperature was 103° F. The x-ray 
films of the chest taken on April 1, 
1952, showed considerable infiltration 
in the region of the right upper lobe. 
There were multiple disseminated 
areas of miliary density throughout 
the remaining lung fields. The find- 
ings suggested either tuberculous pneu- 
monia with miliary dissemination of 
the tuberculous process or histoplasmo- 
sis. The tubereulin test (P.P.D. ‘*B’’) 
given Mareh 29 was positive in 48 
hours. The histoplasmin test of the 
sume day was negative. On April 3, 
blood and bone marrow aspirations 
were done and several acid-fast rods 
typical of Myco. tuberculosis were seen 
in the direct of the concen- 
trated specimens. Streptomycin ther- 
apy was started April 4. 

The infant had no detectable menin- 
involvement at the time of ad- 
However, because of the 
probable tubereulous bacillemia, the 
attending physicians were watchful 
for signs of dissemination of the or- 
ganisms to the central nervous system. 
On April 6, the patient was found to 
have a stiff neck and a positive Kernig 
sign. There was also an elevation of 
temperature. The suspicion of tuber- 
culous meningitis was strengthened by 
the spinal fluid findings. The spinal 
fluid contained 347 white per 
cubie millimeter, of whieh 74 per cent 
were polymorphonuclear leukoeytes 
and 26 per cent lymphocytes. The 
total protein was 116 mg. per cent, 
the sugar 25 mg. per cent, and the 
chlorides 105 mEq. per liter. No acid- 
fast organisms were found in the spinal 
fluid, although a diligent search was 
made. The eleetroencephalogram of 
April 10 was interpreted as being com- 
patible with a moderately severe en- 
cephalopathy. The regimen of treat- 
ment was changed with the develop- 
ment of meningitis, isonicotinie acid 
hydrazide being substituted for the 
streptomycin. 


smears 


mission. 


cells 


Although bacteriological studies 
were done on four specimens of gastrie 
washings, acid-fast organisms were 
never isolated from the gastrie juice. 
The etiological agent of the pneumonie 
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process, therefore, could not be identi- 
fied by this diagnostic procedure. The 
final identification of the etiological 
agent of the meningitis was not estab- 
lished until twenty days after the 
onset of this complication when Myco. 
tuberculosis was isolated from the 
spinal fluid. Myco. tuberculosis was 
cultivated from the bone marrow 
specimen and an animal inoculated 
with the marrow specimen developed 
tubereulosis. The growth of the or- 
ganisms on the medium inoculated 
with the bone marrow specimen was 
more rapid than on the medium in- 
oeulated with the spinal fluid, colonies 
appearing in fifteen days in the former 
case as compared to twenty days in 
the latter. 

The patient’s improvement was 
rapid and the recovery from the men- 
ingitis was without sequelae. The 
early recognition of the meningeal 
complication and the presumptive iden- 
tification of its etiological agent by 
means of bone marrow and blood as- 
pirates was believed highly contribu- 
tory to the successful treatment of the 
patient. 


In a number of eases, acid-fast rods 


typieal of Myco tuberculosis seen in 


the direet smears of concentrated blood 
and bone marrow were not cultivated 
from the elinical specimen. The final 
identification of acid-fast rods as Myco. 
tuberculosis depends upon the isola- 
tion and study of the organism, and 
the identification by microscopic 
means presumptive. 


alone is only 


However, specimens from enclosed 
spaces such as pleural, spinal, perito- 
neal, and joint fluids are not nearly 
as subject to false positive findings 
and 
the 


acid-fast 


washings, sputum 


Smith,*° 


as stomach 
urine. <Aceording to 
presence of nonpathogenic 


specimens from enclosed 
that 
purposes they may be almost ignored. 


**Provided the equipment and technic 


baeilli in 


spaces is so rare for practical 
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are above suspicion, the microscopic 
demonstration of a few typical acid- 
fast bacilli will make the diagnosis of 
tubereulosis highly probable.”’ 
There are several proposed ideas to 
explain the failure to isolate on arti- 
eulture media the acid-fast or- 
in ¢linieal specimens. 


ficial 
ganisms seen 
Of course, the use of tuberculostatie 
drugs will explain many of the failures 
of isolation technique. As has been 
pointed out by Dubos," it is much 
more difficult to initiate growth on 
artificial media with minute 
inocula containing only a few living 


seeded 


organisms than it is to isolate organ- 
either a 
The 
organisms in blood and 
bone marrow specimens might explain 
difficulties encountered 
in this investigation. Another factor 
often overlooked is the rise in temper- 
ature of the specimen that is being 
centrifuged at for long 
periods in an instrument with a hori- 
This point was empha- 
sized in an article published by the 


isms from large inocula of 
eulture or pathologie material. 
sparsity of 


some of the 


high speed 


zontal head. 
Publie Health Laboratory Serviee.*® 
Schneider®* warned against the use 
of too high concentration of malachite 
media inoculated with 
marrow and blood specimens. 
Another explanation for the inability 
to cultivate the acid-fast organisms 
seen in the clinical specimens is that 
the spermine content of the blood and 
hone marrow might be sufficiently high 
tubereulostatie agent. 
Many papers have been published on 
the bactericidal effect 
trating or homogenizing agents used in 


green in the 
bone 


to act as a 
of the concen- 
the isolation of pathogenic acid-fast 


baeilli. 
stance 


Even the commonly used sub- 
sodium hydroxide is not in- 


nocuous. Medlar and eco-workers,”° in 
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quoting a passage from an article by 
Canetti, offer a plausible explanation 
for the failure to always culture from 
clinical material the organisms seen 
on direct smear: 
‘‘There exist in numerous tuber- 
culous lesions of man some bacilli 
which when inoculated on arti- 
ficial media do not produce colo- 
nies at the moment. It is possible 


that a greater number of these 
bacilli are dead and as to the 


others which are still alive their 
ability to reproduce is greatly 
lessened. Coneerning the acid- 
fast bacilli which we see in the tu- 
bereulous lesion, there are those 
that are dead and subject to disin- 
tegration; others that are living 
but are unable to reproduce, and 
some at the time are living and 
are plainly able to reproduce.’’ 


SUMMARY AND CONCLUSIONS 


The 30 patients of this investigation 
are categorized into three groups or 


series. Series I is composed of 13 
children who had tuberculosis that was 


uneomplicated by meningitis. Smears 
of the concentrated bone marrow were 
positive for acid-fast bacilli in 5 of the 
13 eases, and 2 of the 5 specimens 
were positive for Myco. tuberculosis 
by both cultural methods and animal 
inoculation. Smears of the conecen- 
trated blood were positive for acid-fast 
rods in 7 of the 13 eases and Myco. 
tuberculosis was isolated from 2 of the 
7 eases with positive blood smears. 
Series II is composed of 11 children 
who had a final diagnosis of tuber- 
culous meningitis. Smears of the 
concentrated bone marrow specimens 
were positive for acid-fast rods in 8 
of the 11 patients of this group, and 
5 of the 8 were positive for Myco. 
tuberculosis by both cultural methods 
and animal inoculation. 
the concentrated blood were positive 


Smears of 
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for acid-fast rods in 5 of the 8 patients 
for whom the bone marrow smears were 
Wyco. 
not isolated from the blood specimens. 


positive, but tuberculosis was 

The 6 eases of Series IIL served as 
controls for this study sinee the pa- 
tients of the group were nontubereu- 
Acid-fast 
in the clinieal specimens nor were they 


lous hacilli were not seen 


isolated by either eulture or animal 


inoculation 
The results indicate that bone mar- 
row and blood aspiration techniques 


probably have their greatest appliea- 


tion and usefulness in the diagnosis 
of miliary tubereulosis. Of the 24 
tuberculous patients in this. study, 


% had a final diagnosis of miliary tu- 
bereulosis, Aeid-fast bacilli were seen 


in the eoneentrated bone marrow 
smears of 8 of these 9 patients, the 
negative smear being from a tubereu- 
lous meningitis patient who had been 
on antitubereulosis therapy for four 
weeks prior to the aspiration of the 
Vico. was 
the of 6 


of the 8 patients with positive smears, 


specimens, tuberc ulosis 


eultured from bone marrow 
and the animal inoeulation tests were 
also positive for the 6 bone marrow 
The 


to \ ield positive cultures had been on 


specimens, patients who failed 
antitubereulosis therapy for at least a 


week. Six of 8 miliary tubereulosis 


patients with positive bone marrow 
smears also had positive blood smears, 
the 2 failing to vield positive smears 
had treated Myco. 


tuberculosis the 


been for a week. 


was cultured from 


blood of only 1 patient with miliary 
tuberculosis. 

To illustrate the usefulness of bone 
marrow and blood aspirates in the diag- 
nosis of tubereulosis in children, the 
3 patients were re- 
the 


histories of 


The 


Case 


diagnoses of 


viewed. final 


JOURNAL 





OF PEDIATRICS 


cases selected were miliary tubereulosis, 
tuberculous peritonitis, and tubercu 
lous meningitis. 

An attempt was made to explain 
the failure to isolate on artificial eul- 
ture media or by animal inoculation 
the acid-fast organisms seen in clinical 
specimens, thereby rendering a defini- 
tive baeteriological diagnosis of tuber- 
culosis impossible. 

Although the 
eases is limited, the results of this in- 


number of elinieal 


vestigation indieate that bone marrow 
and blood aspirates are useful in estab- 


lishing the diagnosis of tuberculosis 
in children. These methods are not 
offered as substitutes for the usual 


laboratory procedures, but they pro- 
vide additional sources of information 
if the study of the routine specimens 
The methods are 
especially valuable in the entities tu- 


proves unrewarding. 


bereulous meningitis and miliary tuber- 
culosis where the patient’s life is de- 
the early recognition 


pendent upon 


and treatment of the disease. 
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SURGICAL TREATMENT OF 


SOME 


PULMONARY CONDITIONS IN 


CHILDHOOD 


M. L. Cantuin, M.D., C. JuLes Romincer, M.D., AND Warp D. O’SuLLivan, M.D. 
PHILADELPHIA, Pa. 


ge wingenngnng infeetions in chil- 
dren are so commonplace, and 
that 


specific anatomie or pathologie causes 


standard therapy so effective, 
for such infection are rarely sought. 


However, such a seareh in children 
with repeated severe infections may be 
Within a re- 


cent twelve months’ period, four dif- 


far from unrewarding. 


ferent intrathoracie lesions in ehildren 
have been eneountered at Misericordia 
Three 
the bases for repeated pulmonary in- 
All have been definitively 
Although the 
the chest 


Hospital. of these have been 
feetions. 

treated by operation. 
standard roentgenogram of 


diselosed two of these lesions, it has 
taken a measure of clinical suspicion 
nonroutine roentgenologie study 
These 


studies have been simple to perform, 
efficient 


and 
to demonstrate the other two. 


but have been most in dem- 


onstrating the lesions. 
It is believed that a report of these 
stimulate a more active 


eases may 


search for specifie etiology in recurrent 


respiratory infections in children. 


Cask 1.—B. N. weighed 4,100 grams 
at birth on Oct. 30, 1955. He spent 
an unremarkable immediate postnatal 
course, and at the time of his discharge 
examination on the fifth day the ex- 
amining pediatrician found no _ pul- 
monary disease. At the time of the 


baby’s six months’ visit the mother 


Departments of Surgery and 
Hospital. 


From the 
Radiology, Misericordia 


performed. 


reported a mild, dry cough for the 
preceding three or four weeks, and a 
failure to gain weight as rapidly as 
he had prior to that time. There was 
no dyspnea or eyanosis, and the child 
appeared generally healthy, although 
small for his age. The point of maxi- 
mal eardiae impulse was found to lie 
to the right of the sternum, and there 
was a hyperresonance over the entire 
left thorax. A chest roentgenogram 
taken two days later showed an enor- 
mous eystie lesion occupying the left 
thorax (Fig. 1). Mediastinal strue- 
tures were displaced beyond the mid- 
line to the right, compressing the right 
lung to about one-third of its normal 
expected volume. The margins of the 
evst were visible on the roentgenogram 
as linear streaks. 

On May 9, 1956, thoracotomy was 
performed under endotracheal anes- 
thesia. The major operative finding 
was a huge eystie lesion of the left 
lower lobe which compressed the left 
upper lobe so that it was totally 
atelectatic. The mediastinum was dis- 
placed and the left diaphragm de- 
Left lower lobectomy was 

At the conelusion of the 
lobectomy, the upper lobe could be 
expanded under pressure. 

Reeovery was rapid and uneompli- 
eated. By the first postoperative day, 
the mediastinal structures had _re- 
turned to the midline. The left upper 
lobe remained well expanded, filling 
more than half of the left thorax. 
The previously compressed lung was 
now fully expanded. 


pressed. 


Pathologie examination confirmed 
the clinieal impression of congenital 
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pulmonary eyst. The specimen was 
deseribed as an irregular pyramidal, 
eystie mass, measuring 10 by 5 by 6 
em. On one surface there was a 
recognizable bronchus and recogniza- 
ble lung tissue. No bronchial connec- 
tion could be demonstrated. Micro- 
scopically the eyst was found to be 
lined by columnar epithelium, beneath 
which there was a layer of smooth 
musele, indieating the bronchial origin 
of the eyst. 


ph... 


Fig. 1. 


Fig. 1.—Case 1. 
cyst 
hemithorax, 
Fig. 2.—Case 1. The postoperative roentgenogram 


and an adequately aerated left hemithorax. 


The baby was discharged twelve days 
after operation to the eare of his 
pediatrician. Three months postopera- 
tively, he was well, gaining weight, and 
entirely asymptomatic. Chest roent- 
genogram at this time showed normal 
position of all mediastinal structures. 
The left upper lobe was well expanded 
and filled the major part of the left 
thorax (Fig. 2). 
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The solitary congenital pulmonary 
cyst results from a eystie dilatation of 
an underdeveloped bronchopulmonary 
segment by an accumulation of air or 
of fluid seereted by the lining epithelial 
cells. These cysts may become evident 
shortly after birth if they oceupy a 
major portion of one lung at that time. 
If the eyst is so small that pulmonary 


physiology is undisturbed, or if it 





Fig. 2. 


This preoperative roentgenogram illustrates the large size of the pulmonary 
The left diaphragm is depressed and the mediastinum is displaced well into the right 


shows a normally placed mediastinum 


enlarges slowly, its presence may not 
be manifest for years. With progres- 
sive distention of the eyst, there will 
be recurrent attacks of cyanosis, dysp- 
nea, and cough. In the infant, this 
eyanosis and dyspnea will be noted 
following a period of erying or strug- 
gling during which additional air may 
enter the eyst and cannot be released 
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because of the valvular action at the 
The bron- 
the source 
arising in 


bronchial communication. 
chial ecommunieation is also 
of the 


such eysts. 


inevitable infection 
The normally developed 
lung, rendered increasingly atelectatie 
by the enlarging eyst, is likewise a 
prime site for recurrent infections. 
This large lesion in our patient was 
causing no particular symptoms, but 
the marked displacement of the intra- 
thoracie struetures and the presumed 
rapid enlargement of the eyst in a 
period of six months made the future 
development of serious symptoms in- 
evitable. Surgical excision should re- 


sult in a permanent eure. Delaying 
operation until the appearance of eom- 
hemor- 


be 


most unwise as surgical experience has 


plications such as infection, 


rhage, or pneumothorax would 


demonstrated a high mortality in those 


in whom complications have super- 
vened,” 
Case 2.—M. M. a 2-year-old girl, 


was admitted to Misericordia Hospital 
on Dee. 28, 1956, with a diagnosis of 
lobar pneumonia. She had been hos- 
pitalized three months earlier with the 
same diagnosis, and presented a long 
history of frequent, less severe pulmo- 
nary infeetions. Her presenting com- 
plaints at this admission were fever, 
cough, dyspnea, lethargy, and anorexia. 
The reetal temperature was 104.6° F., 
and the child appeared pale and ill. The 
examining physician reported de- 
creased excursion of the left hemi- 
thorax and diminished breath sounds 
over the left base. The initial chest 
roentgenogram disclosed left lower lobe 
and pneumonia and a 
marked emphysema of the remainder 
of the left lung (Fig. 3). The patient 
responded well to antibiotie therapy, 
but continued to eough frequently. 
Her voice was noted to have a peecu- 
liar hoarseness, and she vomited one 


ateleetasis 
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or more times daily. However, the 
atelectasis and emphysema persisted, 
and bronchoscopy was advised to 
search for a possible radiolucent for- 
eign body. No intrinsic lesion or for- 
eign body was visualized by the bron- 
choseopist.* The impression was 
compression stenosis of the left lower 
lobe bronchus. Fluoroscopie examina- 
tion again disclosed increased aeration 
of the left lung and its failure to 
empty during normal respiration. 
There was a mass lesion demonstrated 
in the left side of the mediastinun by 
the esophagram. This lesion appeared 
to be above the left main bronchus, 
and anterior and to the left of the 
esophagus. The soft tissue mass pro- 
duced a pressure effect on the mid- 
portion of the esophagus, displacing 
it toward the right and posteriorly 
(Fig. 4). Bronehogram two days 
later showed prompt passage of the 
Lipiodol into the right main bronchus 
and its branches, and a delayed passage 
of it into the left lung. None of the 
smaller bronchi could be outlined on 
the left side, and a shallow indentation 
of the superior border of the left main 
bronehus was seen. 

On Jan. 22, 1957, under endotracheal 
anesthesia, thoracotomy was performed 
through the left fourth interspace. 
The left lung collapsed slowly and 
with diffieulty. A soft, eystie spherical 
lesion was palpable posterior to the 
lung root, and inferior to the aortic 
arch. Continued dissection revealed 
the eystie lesion to have most intimate 
points of attachment to the esophagus 
posteriorly, and to the trachea ante- 
riorly, with no connection with the 
lumen of either. Excision was com- 
pleted, and the mediastinal pleura 
loosely closed over the apparent defect 
between trachea and esophagus. 

Pathologie examination revealed the 
thin-walled, cystic mass to measure 
3.5 by 3 by 3 em., and to be filled with 
an opaque, white mucoid fluid. The 
lining was faintly  trabeculated. 


*Bronchoscopy was performed by Dr, John 
J. O'Keefe. 
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Microscopically, the lining was typical 
respiratory epithelium with small 
numbers of mucous glands, and the 
diagnosis of bronchogenic cyst was 
confirmed. 

The postoperative course was benign. 
Nine days after thoracotomy, repeat 
eosphagram demonstrated no deformity 
or displacement. The lung fields at 


Fig. 
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this time showed no evidence of 
atelectasis, emphysema, or any other 
abnormality. The patient was dis- 
charged on the tenth postoperative 
day and has been in good health since 
that time. 


Bronchogenie cysts are congenital 


malformations arising from the re- 


2 
eo. 


Fig. 4. 


Fig. 3.—Case 2. 
roentgenogram of the chest. 
Fig. 4.—Case 2. 


There is slight narrowing of the esophagus also at this point. 


a bronchogenic cyst. 


The excessive aeration of the left lung may be seen in the posteroanterior 
There is no apparent abnormality of the mediastinal structure. 
The barium-coated esophagus is displaced in its mid-portion by a mass. 


This mass was proved to be 
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spiratory tract because of an abnormal 
budding of the tracheobronchial tree.‘ 
The mediastinal cysts generally have 
no communication with the bronchial 
lumen, and inerease in size because of 
the accumulating secretions within the 
cavity. These eysts lie in proximity 
to the lower part of the trachea or 
main bronehi, generally in such a 
confined space that symptoms may be 
the infant long before 
the eysts are large enough to be easily 


roentgeno- 


apparent in 


demonstrable on routine 


grams. The bronchogenic cyst never 
approaches the size of the pulmonary 
evst, but causes difficulties either be- 
vital structures 


eause of on 


or beeause of the development of such 


pressure 


complications as infection, rupture of 
the formation 
or empyema. In 
addition to the usual findings of cough, 
dyspnea, and repeated pulmonary in- 


fistula 
children, in 


eyst, bronchial 


small 


feetions secondary to compression of 


trachea or bronchi, dysphagia and 
vomiting are also common complaints 
since the eyst so frequently distorts 
the esophagus. The accepted treat- 
ment of bronchogenic eysts is surgical 
excision. 

This second patient is an excellent 
example of a child whose repeated in- 
feetions had a specifie etiology. Com- 


pression of the left main bronehus per- 


mitted reeurrent infections in that 
lung. Despite this, the standard ehest 
roentgenogram gave no clue to the ex- 
istenee of the mediastinal lesion. Be- 


eause the respiratory infections were 


severe and reeurrent, a definite at- 


tempt was made to find a lesion. Bron- 
chosecopy was helpful in a_ negative 
way. The bronchograms were helpful 
The esophagram, 


the 


but not diagnostie. 


however, outlined cyst. 


clearly 


JOURNAL 





OF PEDIATRICS 


Bronchogenie remain 


asymptomatie, yet their strategie loca- 


eysts may 


tion in a relatively confined space be- 
tween the esophagus and the tracheal 
them a_ potential 


bifureation makes 


souree of real trouble. 


Case 3.—B. C., a 6-yvear-old girl, was 
readmitted to Misericordia Hospital on 
Feb. 28, 1957, beeause of weekly bouts 
of fever for approximately four 
months. An associated symptom was 
cough, occasionally productive of rusty 
sputum. On admission, she was afe- 
brile and no lesion was detected in the 
lung on physieal examination. Chest 
roentgenogram demonstrated an_ in- 
ereased degree of aeration in the right 
upper lobe (Fig. 5). This was inter- 
preted as emphysema. Esophagram 
was normal. Bronchoscopy ruled out 
foreign body or bronchial stenosis. 

At operation, Mareh 25, 1957, free 
bubbles of air could be seen beneath 
the entire extent of the visceral pleura 
of the right upper lobe. No specifie 
eause could be found for this emphy- 
sema either in the lobe or in the me- 
diastinum, and the right upper and 
middle lobes were removed. Pathologie 
study of the diseased upper lobe re- 
vealed extensive emphysema, ruptured 
alveoli, and a moderate inflammatory 
reaction about the bronehi. Her post- 
operative course was smooth, and she 
was discharged ten days after opera- 
tion. She has remained well 
that time. 


since 


Although a suitable single explana- 
tion for the development of congenital 
lobar emphysema is lacking, it pro- 
duees the usual complications of inade- 
These 


complications are seen most commonly 


quate pulmonary ventilation. 


in infants, and less frequently in 


older children. Generally no cause 


other than the faulty development of 
the affeeted lung ean be demonstrated. 
Sinee the congenitally emphysematous 
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lobe remains uniformly pink and over- 
distended after excision, it has been 
suggested that some intrinsic abnor- 
mality of elastic tissue may be a factor 
in its development.® 

Clinieally the condition may be sus- 
pected in the infant who exhibits pro- 
gressively severe dyspnea with findings 
of segmental emphysema, compensa- 
tory atelectasis in the compressed ad- 
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single lobe, but frequently the lobe is 
so overdistended that it is difficult to 
Careful examina- 


reveals 


recognize it as such. 
the 
lung markings throughout the entire 
area, distinguishing it from pneumo- 


tion of roentgenograms 


thorax or eystie disease. 

Fischer, Potts, and Holinger’ indi- 
eate their belief that the idiopathie 
lobar the 


congenital emphysema is 





jacent lung, and mediastinal shift. same entity as that produced by some 
Fig. 5.—Case 3. The only abnormality to be seen is excessive aeration of the lung in the 
region of the right upper lobe. The mediastinum seems te be in its normal position. At 
; operation, the right upper lobe was found to be the site of extensive emphysema 


The roentgen findings may simulate 
pneumothorax or atelectasis of the op- 
posite side. Congenital pulmonary 
emphysema may present as an acute 
respiratory after 
birth. The most dramatie results have 
been per- 


emergency shortly 


obtained in lobectomies 
formed in newborn infants when this 
entity had been causing a hypoxia in- 


compatible with continued life.® 
The 
noted to be in 


radioluceney may be 
the distribution of a 


area of 








bronchial abnormality or intrathoracic 
They 


deficiency of the eartilagenous rings 


vaseular lesion. demonstrated 


of the bronchus in two eases, a per- 
sistent ductus arteriosus overlying the 
left main bronehus in two eases, and 
no demonstrable bronehial or any other 
intrathoracic lesion in three eases. This 
that of 
several other authors who conceive of 
this emphysema as an_ intrinsically 
faulty development of this part of the 


opinion is at varianee with 
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lung rather than as a consequence of 
bronchial obstruction.*:® Findings at 
thoracotomy and subsequent patholog- 
ical examination of the removed speci- 
men in our ease would support the 
second hypothesis. 

A report by Gilbert and 


lends additional support to the plea 


Myers'® 


for early diagnosis before irreversible 
changes require the sacrifice of more 
pulmonary tissue. These writers sug- 
that 


ease 


gest the primary disability in 


their was atelectasis which be- 


came less amenable to relief as the 
compensatory emphysema inereased. 

Symptoms are relieved by the re- 
moval of the affeeted lobe with the re- 
lease of the compression upon the nor- 
mal lobes. No instance of reeurrence 
of symptoms or development of the 
emphysema in other lobes has been re- 
ported. 

In this patient, although no specifie 
anatomie nor physiologie lesion eould 
he found to explain the etiology of the 
emphysema, the extensive character of 
the pulmonary changes in the right 
upper lobe were obviously irreversible, 
and would, if left in situ, be responsi- 
ble for repeated pulmonary infections. 
warranted, and 


Extirpation seemed 


the result to date has been good. 


Case 4.—D. F., a female infant, was 
admitted to the Misericordia Hospital 
on April 4, 1957, at the age of 6 
weeks, with a two-day history of fever 
and noisy respirations. She had pre- 
viously seemed in good health. On 
admission, her breathing was labored 
and rales and rhonehi could be heard 
throughout both lung fields. There 
was no evi nosis. Chest roentgenogram 
was negative. Her fever responded to 
antibioties, but her breathing remained 
noisy as though there were consider- 
able tracheal mueus. Further roent- 
genological studies included an esopha- 
gram which disclosed a constant nar- 
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row extrinsic defect in the esophagus 
posteriorly at the level of the aortic 
arch, and a defect in the anterior 
tracheal wall at the same level (Fig. 
6). 

A diagnosis of double aortie areh or 
other ‘‘vaseular ring’’ was made. On 
May 13, 1957, exploration was done 
under endotracheal anesthesia. A dou- 
ble aortie areh was found, and the 
most peripheral segment of the an- 
terior and smaller arch was severed, 
freeing the esophagus and _ trachea. 
Postoperatively, the infant’s breath- 
ing was much easier and quiet, and 
there has been no recurrence of her 
respiratory stridor. She is develop- 
ing normally and remains asympto- 
matie. 

Double aortie arch is a congenital 
anomaly in which, because of persist- 
enee of both right and left embryonic 
arches, the aseending aorta divides so 
that one branch passes anterior to the 
trachea to the left, and one posterior 
to the esophagus to the right, subse- 
quently joining to form the descending 
aorta.”? 

Although the anomaly of double 
aortie arch may exist without causing 
symptoms in certain instances, 
erally both trachea and esophagus are 
compressed so that tracheal obstrue- 
tion and attendant pulmonary infec- 
tion often cause death within the first 
year of life. 
believe that by far the commonest ex- 


gen- 


Ferguson and Flake’ 


tralaryngeal causes of stridor are to 


be found in patients who have a com- 
pression of the trachea by an abnor- 
mal aortie areh, and that the earliest 
and most severe symptoms of tracheal 
seen in infants with 
The first evidences of 


obstruction 
this anomaly. 
tracheal compression and pulmonary 
infection may suggest a routine tra- 


are 


cheobronchitis; however, in these pa- 
tients, stridor persists after infection 
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has been controlled, and respiratory 
distress is aggravated by feeding. The 
infant, even one so young as the ease 
presented here, lies more comfortably 
in a semiprone position with marked 
hyperextension of the head which im- 
proves the airway, and the child be- 
comes obviously distressed when placed 
supine or when the head is flexed. 


Fig. 6. indented 


same 


Case 4. The esophagus is 
level that the tracheal 
Plain roentgenograms of the chest 
may show only an associated pneu- 
monitis. Roentgenograms with contrast 
media will demonstrate indentation of 
the posterior wall of the esophagus and 
compression of the trachea anteriorly 
and laterally in the lower third. 
Surgery is particularly gratifying 
in these patients because simple divi- 
sion of the smaller arch provides the 
necessary room for trachea and esopha- 


gus. The remaining vascular system 


posteriorly. It 
air column is narrowed. 
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is physiologically adequate, and the 
trachea is allowed to grow normally 
since extrinsic pressure has been re- 
moved. Unless this anomaly is sought 
and correeted when minimal ecompres- 
the 
may 


sion causes symptoms, eneroach- 


ment upon the traches 


to a degree resulting in fatal compli- 


progress 


cations during infaney. 


narrowed at the 
aortic arch. 


and 
double 


is displaced 


The lesion is a 


Each of these four eases might con- 
eeivably have been treated by some 
temporary measure to relieve the pre- 
senting symptoms occasioned by the 


complications rather than the basie dis- 
However, it is certain that each 
patient would have been in need of 


ease. 


definitive surgery at some later date 
and as a poorer risk. The awareness 
of a surgically remediable lesion in an 
progressive respiratory 


infant with 


distress, or repeated severe pulmonary 
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infections marks the first step of the 
The conventional roent- 
genogram fail the 
true nature of the disease in its early 


chest 


identify 


eure, 


may to 


stages. 


However, supplementary stud- 


ies with fluoroscopy and _ contrast 


visualization of the esophagus and 
tracheobronchial tree will yield a 
marked increase in early diagnoses. 


Infants do not tolerate hypoxia with- 
out early brain damage, making it im- 
portant to correct the disorder as soon 
as possible. Moreover, with inerease 
of emphysematous lung areas, normal 
lung is jeopardized by prolonged ate- 
leetasis. 

difficult to believe that 


many instanees of surgically ecorrect- 


It is not 
able malformations have been responsi- 
ble for deaths listed as pneumonia, 
bronchial asthma, tracheobronchitis, or 
unidentified respiratory obstructions. 
A more active search for such lesions 
as the underlying causes of repeated 
pulmonary infeetions in infants should 


be a rewarding endeavor. 


SUMMARY 
Four eases of surgieally correctable 
intrathoracie lesions in voung children 
Three of had 
caused repeated pulmonary infections 
The fourth, 


discovery, 


are presented, these 


and respiratory distress. 


although asymptomatie at 


would soon have beeome evident. be- 


cause of rapid encroachment upon re- 


maining normal pulmonary tissue. 


Conventional chest roentgenogram and, 
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in two instances, supplementary in- 
formation from contrast visualization 
of trachea and esophagus confirmed 
the diagnosis. Surgical correction of 


the basie lesion resulted in eure in all 


cases. It is suggested that these rela- 
tively simple diagnostie studies be 


made in children with repeated un- 
explained pulmonary infections. 
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A TERMINOLOGY AND DIFFERENTIAL DIAGNOSIS FOR BRIEF 


SEIZURES IN INFANTS AND CHILDREN ; 


AND THE 


DEFINITION OF PETIT MAL 


Epwarp H. Senz, M.D.* 
San FRANcIScO, CALIF. 


ROPER management of patients 

with convulsive attacks requires 
that the physician be aware of the na- 
ture of various clinical seizure types. 
There is a confusion in the terminol- 
ogy applied to brief seizures which 
are not full generalized major sei- 
zures. This is a handicap to the physi- 
cian who eares for infants and chil- 
Tradition- 
and 


dren with brief seizures. 
ally the terms ‘‘minor seizure”’ 
‘petit mal’’ have been used to desig- 
nate any brief attack 
which lacks the spectacular features 
In this sense 


convulsive 


of a grand mal attack. 
these terms are being used in an effort 
to characterize the severity of seizures 
in a roughly quantitative way. These 
uses of the terms ‘‘petit mal’’ and 


*‘minor seizure’’ imply what is not 


true, namely that all brief seizures 
are of similar significance and that 
the treatment and prognosis are iden- 
tical in all brief attacks. This con- 


fused terminology makes certain 


statements about treatment and prog- 


nosis irreconcilable. The same name 


is being used for different types of 


attacks and different names are be- 


ing used for the same type of attack. 


From the Department of Pediatrics and 
the Children’s Neurology Clinic, Stanford Uni- 
versity School of Medicine, San Francisco, 
Calif. 

*Assistant Profesor of Pediatrics, Stanford 
University School of Medicine. 
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Beeause of lack of basic knowledge, 


no classification system of seizures 
that can be presently constructed is 
completely consistent. — It 
would fact, that 


attempt to classify seizures into **ma- 


ideal or 
seem, in even the 


jor’’ and ‘‘minor’’ categories has no 
truly logical basis and separates at- 
tack 
ficially. 
that a typical grand mal attack is a 


patterns arbitrarily and arti- 
There can be no argument 
‘*major’’ seizure or a ‘‘major motor’’ 
seizure. However, a focal motor sei- 
zure which may be extremely short, 
involve only a very limited part of the 
body, produce no injury, and leave the 
sufferer fully conscious may be called 
a variety of ‘‘major motor’’ seizure ; 
whereas a massive myoclonie seizure 
which may throw its unconscious vie- 
tim to the floor with injurious foree 
may be ealled a ‘‘minor motor’’ sei- 
zure.'. Buechanan’s*? organization of 
the 
tacks in the order of their extent has 


various forms of convulsive at- 
some logic to it, as does his separa- 
tion into ‘‘major’’ and ‘‘minor’’ eate- 
gories on a basis of whether or not 
the victim falls down in the attack. 
The elinician will do best to ehar- 
acterize attacks and their victims as 
fully as he ean, and not be concerned 
with whether the attack is ‘*major’’ 
If the attack 


or ‘‘minor.’’ and its 
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victim are described fully, treatment 
and prognosis will be facilitated. 
Classification on ¢clinieal grounds is 
more reliable and useful than elassi- 
fication based on electroencephalog- 


raphy, etiology (often only pre- 


sumed), or on site of origin within the 
nervous system (also often only pre- 
For and 


patterns 


sumed example, spike 


wave are seen in electro- 


encephalograms of conditions that are 
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They may be so infrequent and brief 
that neither the patient nor others are 
they may oecur 
The at- 


tacks last 5 to 30 seconds. conscious- 


aware of them; or 


hundreds of times an hour. 
ness is lost, and slight pallor may oe- 
eur. The eyes stare ahead and may 
roll up, or there may be a 3-per-seeond 
beat of the eyelids and head and more 
rarely the arms. The patient does not 


fall down unless he is in some peculiar 


remarkably dissimilar elinieally. position at the time of the attack. 
TasLe I. Types or Brier Seizures 
l. 2 » a t. 5. 6. 
Petit \bortive major (Psychomotor Simple myoclonie Akinetie Massive 
mal attacks Atonie myoclonic 
In omplete Temporal lobe Statice Infantile 
major seizures Drop myoclonic 


Table I gives the names of what are 
Where 


the same 


usually brief attacks. more 


than name appears in 


column, it is beeause the author feels 


one 


that the various terms are essentially 
synonymous in current usage. 


Val. A 


from 


disease WwW hieh is 


eases should be designated by a name 


l. Petit 
clinieally distinet other dis- 


which is then not used for any other 


disorder There is one type of brief 
seizure disorder that is unique in the 
virtually unvarying characteristies of 
the attaek, of the electroenecephalogram, 
and of the subjects of the attacks. For 
this condition the name ‘‘petit mal’’ 
ought to be reserved. Livingston’ uses 


the term in this sense, but few others 


who write about convulsions do. ‘‘It 
is epilepsy in its purest form.’’ 
Petit mal attacks are basieally star- 


ing spells. The patient stops what he 


is doing, stares, and then resumes his 


activity with little loss of continuity. 


Infantile 
spasms 


Head drop 
Salaam 
Inhibitory 


There is no aura, and there are no 
postictal phenomena; the patient is 
the 
oceur in 


quite clear when attack ends. 


The 


where one attack follows immediately 


attacks may bursts 
upon another and the patient is un- 


eonseious for periods of minutes to 


days. Attacks tend to oceur just after 
sleep. The ratio of attacks in girls 


as compared to boys is about 3:1. 
Petit mal not 
age of 3 years' nor after full maturity 


does begin under the 


‘is reached. Mentality is normal, and 
that 
nervous system disease is not found 


remains way. Organie central 
by any present method of investiga- 
tion; brief attacks coming on after 
not true 
The attacks ean be preeipi- 
The meth- 


adione drugs seem to have a specific 


serious brain damage are 
petit mal. 


tated by hyperventilation. 


effect against petit mal (though not 
in 100 per cent of eases) and are in- 
effective in other of attacks. 
The drugs effective against grand mal 


kinds 
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attacks (barbiturates, 
ete. ) 
petit mal, but only temporarily, and 
often aggravate the The 
electroencephalogram mal 


hydantoins, 
may reduce the frequency of 


disorder. 
petit 
shows in all leads a monotonously reg- 


in 


ular 3 per second spike and wave pat- 
tern. This pattern, if it does not oe- 
cur spontaneously, may be produced 
by hyperventilation. 

The diagnosis of true petit mal is 
not likely to be correct if the clinical 
correspond almost 
Thus, the 


picture does not 
exactly to this deseription. 
presence alone or together of mental 
retardation, organic brain disease, 
falling in attacks, onset under the age 
of 3 years, aura, postictal phenomena, 
conspicuous or widespread museular 
rigidity or movement, or spike and 
wave patterns in the electroencephalo- 
gram at frequencies other than 3 per 
second invalidate the diagnosis. 

2. Abortive 


Some 


Major 
who 


Incomple te 


or 


Seizures. patients are 


started on treatment for grand mal 


attacks have disappearance of the full 
attack, but then have ‘‘absenees,’’ or 
of without 


falling, or sudden rolling up of the 


brief attacks stiffening 
eyes, or clonie contractions of various 
muscle groups. It is sometimes stated 
that therapy for the grand mal has 
** petit 
Often it is only necessary to 


uncovered or precipitated 
mal”? 
increase the dosage of the drugs be- 
ing employed to cause disappearance 
of the brief attacks. In this situation 
the brief attacks can be truly ealled 
abortive or incomplete major seizures. 

It seems not to be generally recog- 
nized that all the features of a grand 
mal attack may not appear in every 
attack. 
eur singly or in all possible combina- 


The various features may oe- 
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tions. If a child is known to suffer 
from grand mal, brief attacks are 
likely to be incomplete or abortive 


major attacks rather than some addi- 
tional type of convulsive disorder. 
Diagnosis is less certain if the abor- 
tive attacks oceur prior to the first 
full grand mal seizure. This is par- 
ticularly true if only the aura is ex- 
perienced. 

3. Psychomotor Seizures.—bLong 
psychomotor attacks in children may 
be difficult to distinguish from behav- 
ior but not be econ- 
fused with petit mal. With shorter 
psychomotor attacks, such confusion 
likely. Brief which 
there is lip smacking, fumbling of the 


disorders, will 


is attacks in 
hands, vocalization, confused wander- 
ing about, with a slow return to ra- 
tionalness should suggest that the at- 
tack is psychomotor in nature and is 
not true petit mal. 

Sei- 


4. Simple or Single Myocloni 


zures.—lIn these attacks there are con- 


tractions of isolated flexor muscles. 


Consciousness is not lost. They occur 
most often just after sleep and resem- 
ble the jerks many people experience 
while falling asleep. They often oe- 
eur in children who also have grand 
mal attacks. When simple myoclonic 
jerks originate at a cerebral level (the 
clectroencephalogram may show a 
single spike and dome at the time of 
an attack), they probably are abor- 
When they arise 


at a spinal cord level, as they may,* 


tive major attacks. 


they probably deserve a special name, 
and the above name is as good as any. 

5. Akinetic Attacks.—In 
tacks there is a sudden loss of postural 


these at- 
tone and the patient falls forward to 
If the patient 
is sitting at the time of an attack, his 


the floor precipitously. 
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head and trunk slump forward. These 
attacks often begin under 3 years of 


age. Consciousness is lost. The age 
and mental condition of affected chil- 
dren is frequently such that no in- 
formation ean be obtained about an 
aura, although, if the child is capable 
he 
mother just before an attack. 
that 


some warning of an impending attack. 


of walking, may run toward his 
This is 
evidence the child experiences 
The patient usually is able to rise 
within seconds after falling. Serious 
mental deficiency and other evidences 
of organie brain damage are usually 
present. These attacks may occur 
many times an hour, and prevention 
of repeated injury is difficult. 

6. Infantile Myoclonic Seizures. 
Clinieally, these look like an exagger- 
ated startle response of infaney and, 
indeed, may be misdiagnosed as this in 
early life. There is a sudden flexion 


and adduction of the arms, flexion of 


TABLE 


CHARACTERISTIC 
l. Duration 5-30 seeonds 


2. Electroencephalogram 


+. Conseiousness Lost 
t. Skin color Pallor 
5. Eves Roll up or stare 


Beat of 
3 per 


Not lost 


6. Movement 
second 


Postural tone 


8. Injury Does not oceur 
9 Aura None 
10. Postictal phenomena None 


ll. Relations! ip to sleep 
ening 
12. Sex girls: boys 3:1 


13. Relationship to ag 


ratio 





Normal 


14. Mentality 
15 Never 


5. Organic central nervous 
system disorders 

16. Effeet of hyperventilation 

17. Effect of methadiones 

18. Effect of drugs used for 

rand mal 


found 


Specific 


aggravate 
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3 per second spike and wave 


head and eyelids at 


Most frequent just after awak 


Rarely under 3 years 


Precipitates attack 


Temporarily benefit and then 
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the trunk, and flexion of the thighs. 
The face is blank and a piercing ery 
These attacks tend to 
occur many dozens of times a day. 
with 
retarded 


may be heard. 


Infants these attacks are se- 
mentally, almost 
without exception. Whether this re- 
tardation is present the at- 


tacks begin or whether actual mental 


verely 
before 


deterioration occurs is an important 
question.® ® 

The electroencephalograms of pa- 
tients with attacks as described under 


®) and (6) above show a variety of 
Spike and wave pat- 
terns, if they occur, are at frequencies 
other than 


abnormalities. 
3 per second. 

There are three distressing features 
of the brief seizures other than petit 
under and (6) 
(1) Infants and children with 


mal deseribed (5) 
above: 
these attacks usually have mental re- 
tardation, often and this 


proves ultimately to be more impor- 


severe, 


tant than the seizures. The seizures 


OTHER BRIEF ATTACKS 
Same or longer 
Variable. Spikes and waves 
atypical if present 
Usually lost, but variable 
Pallor 
Same; and may close 
Variable: see text 
Variable, but usually lost 
except in psychomotors 
Usually oceurs, except in 
psychomotors 
Variable, but may be present 
Frequent 
Not consistent 


13] 

Often under 3 years, except 
psychomotors 

Often defective 

Often found 


Indifferent 
Little or no effect 
Some useful effect in large 


doses 














SENZ: 


diminish or disappear as time 


(2) Serious injury occurs 


may 
goes by. 


repeatedly if and when the child is 


able to stand. (3) No satisfactory 
treatment for these seizures is avail- 
able. The methadiones are ineffee- 


tive. The attacks are lessened only by 
drug dosages that produce intolera- 
ble stupor and ataxia. 

Table Il summarizes the important 
true petit mal 


differences between 


and other brief seizures. 


SUMMARY 

The terminology of convulsive dis- 
orders probably will remain confused 
until more basie information is avail- 
able. The confusion could be lessened 
if the term ‘‘petit were re- 
stricted to what is a clinically distinet 
Similarly, the con- 


mal’’ 


seizure disorder. 


fusion would be less if no attempt 


were made to foree seizures arbitrar- 


BRIEF SEIZURES IN 
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ily into a ‘‘major’’ and ‘‘minor’”’ elas- 
sification. The efforts 
should be directed toward a full char- 
acterization of the attack and its vie- 
The knowledge thus gained will 


elinician’s 


tim. 
help the physician predict the future 
for his patient and employ the most 
effective of the available therapies. 
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PROLAPSING TRIGONAL MUCOSA IN INFANT 


Renato R. 


Espinosa, M.D., F.A.C.S., 


Ramon L. Buanco, M.D., 


AND BartToLoME V. PicorNELL, M.D. 
Cesu Criry, PHILIPPINES 


ROLAPSING trigonal is 
apparently a rather unusual phe- 
A the 
literature this subject 


vielded only reports in which redun- 


mucosa 


eareful seareh of 


for 


nomenon. 
available 


dant mucosa was found to be strictly 
within the bladder eavity. In 1933, 
Harris® deseribed a case wherein mu- 
cosal redundaney formed a cupping 
at the A similar 
was Beer? 
1937, Campbell’ 


anterior trigone. 


case reported by in an 


8-year-old boy. In 
cited 6 instanees of redundant trigonal 
found at Four oe- 


mucosa autopsy. 


eurred in boys. In a ease which we 
recently encountered, folds of trigonal 
mucosa were found not only to be re- 
dundant but also to prolapse through 
the the 
straining. The rarity of such an oce- 


urethra into vagina upon 


currenee served as a stimulus for this 


publieation. 
CASE REPORT 


EK. R. (No. an 11-month-old 
girl, was brought by her mother to 
Blanco Hospital, Cebu City, Philip- 
pines, on Nov. 11. 1956. beeause of a 
mass that protruded from the vagina 
whenever the child strained. Our first 
examination failed to reveal the pres- 
ence of the mass but continued obser- 
vation showed the mother’s deserip- 
tion to be accurate. 


8715), 


The child was elaimed to be in ap- 


parently good health until 5 months 


Kr the Blanco Hospital 
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prior to her admission to the hospital 
when she was observed to strain dur- 
ing urination. This straining became 
progressively so marked that at times 
urination would come simultaneously 
with bowel movement. The child had 
repeated episodes of low-grade fever 
and pyuria. In August, 1956, one 
month after the onset of the illness, 
the mother noticed for the first time 
a mass projecting from the vagina. 
The mass inereased in size upon con- 
tinued straining. In another hospital 
where the child was first admitted, a 
diagnosis of prolapsing ureterocele or 
urethrocele was entertained and oper- 
ation was advised but was promptly 
refused. 

The infant’s birth was spontaneous 
at 9 months’ gestation. She was 
breast-fed and had accordingly been 
developing normally until the onset of 


the present illness. She was the 
youngest of 6 ehildren. Two died in 
infaney of unknown diseases. Ques- 


tioning of the mother concerning the 
other children for any urologie symp- 


toms yielded a negative answer. The 
mother was in good health but the 


father was suffering from pulmonary 
tuberculosis. 

Physical examination on admission 
to the hospital revealed a fairly de- 
veloped and well-nourished, but pale, 
very irritable child. The temperature 
was 102.4° F. rectally, the pulse 100 
per minute, the respirations 27 per 
minute, and the weight 19 pounds and 
4 ounces. The blood pressure was 
82/42 mm. He. The heart and lungs 
were normal. The abdomen was soft, 
and the liver and spleen were not en- 
larged. The suprapubie region was 
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slightly tender. The external genitalia 
were normal. The external urinary 
meatus appeared markedly inflamed 
and patulous. Crying of the child 
during the examinations resulted in 
the appearance of a thin bulging glob- 
ular mass from the vagina (Fig. 1). 
Careful examination disclosed that 
this mass had projected through the 
urethra and was hardly compressible 
even under considerable pressure. 
Further examination of the mass failed 
to reveal evidence of ureteral orifice. 
No abnormalities were noted on exam- 
ination of the lymphatie and skeletal 
systems. There were no abnormal re- 
flexes, motor or sensory disturbances. 





vaginal mass pro- 
Engorged veins 
discoloration. 


Fig. 1.—Smooth-walled 
jecting through the urethra. 


give the mass a superficial 

Laboratory studies were held to a 
minimum beeause of financial consider- 
ation. On admission, the hemoglobin 
was 78 per cent, the red blood count 
4.4 million, and the white blood count 
10,950 for each eubie millimeter of 
blood. The differential count showed 
59 polymorphonuclears, 29 lympho- 
cytes, 4 monocytes, 2 eosinophils, and 
6 ‘‘stab’’ cells. The blood Wassermann 
and tuberculin test were negative. 
The blood urea nitrogen was 16 mg. 
per 100 ¢.c. The total serum protein 
and albumin-globulin ratio were within 
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normal limits. The stool was 
tive. 

The eatheterized urine specimen was 
of turbid appearance, amber color, acid 
pH, specifie gravity 1.022, and con- 
tained many pus cells. Culture of the 
catheterized urine grew out Staphylo- 
coccus aureus. Smears and cultures 
of the urine for acid-fast bacilli were 
negative. 

In view of the above clinieal data, a 
complete urologic investigation inelud- 


nega- 


ing intramuscular exeretory urog- 
raphy, retrograde eystography, and 
eystourethroscopie examination was 


carried out. 

Intramuscular excretory urography, 
using Diodrast mixed with hyaluroni- 
dase as contrast medium, injected into 
the soft tissues of both buttocks showed 
normal funetion of both kidneys. The 
right collecting system and ureter ap- 
peared normal. On the left, however, 
there was a moderate hydrouretero- 
nephrosis. Retrograde ¢ystography 
disclosed in the anteroposterior and 
lateral views a filling defect in the 
base of the bladder (Figs. 2 and 3). 

Cystourethroseopie examination 
demonstrated no urethral abnormality. 
The eystoseopie field was blocked and 
structures could not be identified prop- 
erly despite overdistention of the blad- 
der. Indigo earmine was injected in- 
travenously and, although the dye 
could be seen in the bladder within 7 
minutes, the point of entrance of the 
dye could not be determined. 

No abnormal findings were noted in 
the roentgenographic examinations of 
the chest and long bones. Barium 
studies of the rectosigmoid were re- 
ported normal. 

On the basis of the above findings 
it was felt that suprapubie exploration 
of the bladder was the method of ap- 
proach. This advice was given to the 
family and was accepted. 

Operation—On Nov. 17, 1956, un- 
der open-drop ether anesthesia, a 
suprapubie midline incision was made. 
The incision was deepened downward 
to the urinary bladder while the ree- 
tus muscle was retracted laterally on 
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either side. As the bladder was opened, 
bulging folds of redundant mucous 
membrane presented throughout the 
extent of the trigone, especially near 
the bladder neck. The folds were thin 
walled and appeared to stem solely 
from the trigone. Indigo carmine in- 
travenously administered appeared in 
good concentration from the right kid- 
ney in 4.5 minutes, but little dye was 
seen coming from the left ureteral ori- 


fice in 10 minutes and it did not be- 
come concentrated after 15 minutes. 
Soth ureteral orifices appeared nor- 


mal in shape and location and were 
entirely free from the redundant folds 





Fig 


ral views of 
filling defect 


late 
ing 


Figs Frontal and I 


Exeept for a mini- 
mal inflammatory change around the 
left ureteral the the 
bladder mucosa was normal. 


of trigonal mueosa. 


orifice, rest of 
As far as possible, all the redundant 
mucous membrane was very carefully 
excised and the bare area created was 
repaired with 3-0 chromic intestinal 
The pelvis was then explored 
for other but none 
found. The incision was closed in lay 
ers after an indwelling No. 12 Foley 
hag urethral catheter was inserted. 


sutures 


anomalies was 
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Biopsy of the specimen removed 
from the bladder was _ reported 
hypertrophic smooth muscle fibers 
through which were scattered chronic 
inflammatory cells ineorporated in 
dense fibrous tissue. 


as 


Postoperative Course.—Following 
surgery, the child had a satisfactory 


convalescence. Small oral feedings 


were retained. She was given anti- 
bioties and intravenous fluids for 2 
days. The urethral catheter was re- 


moved on the seventh postoperative 
day. The patient was discharged 
after 13 days’ stay in the hospital. 


retrograde cystogram clearly show- 


bladder. 


rative 
of 


yreop 


in base 


Periodic follow-up examinations dis- 
closed no reeurrence of the mass. She 
continued to improve and to reeover 
the ground in her growth and develop- 
ment. A repeat intramuscular urog- 
raphy and retrograde eystography 8 
months postoperatively showed the left 
hydronephrosis to have regressed and 
the bladder to fill almost normally 
(Fig. 4). The child was completely 
asymptomatic and her urine was es- 
sentially negative when last seen on 
Sept. 15, 1957, ten months after 
surgery. 
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COMMENT 


It is noteworthy that, following an 
intensive search of the available litera- 
ture, examples of redundant trigonal 
mucosa were found but in none of 
them did the mucosa protrude beyond 
the vesical neck. In our case the mode 


of presentation was unique in that the 


Fig. 4 
rogradk 
filling of 


Lateral view of postoperative ret- 


cystogram showing almost normal 


bladder. 


redundant trigonal mucosa actually 
herniated into the urethra, appearing 
as a single globular mass through the 


The 


etiology or precise mechanism aeccount- 


vagina with every urination. 
ing for this unusual phenomenon is un- 
known but seems to be on a congenital 
basis, with straining as a possible ex- 
citing factor. In support of the eon- 
genital origin of this rare condition, 
it may be well to review the normal 
development of the trigone. ‘** Embryo- 


logically, the trigone, a rather special- 
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ized portion of the bladder, is thought 
to be derived from the mesonephric 
duct and is of mesodermal origin, 
whereas the remainder of the bladder 
arises from the cloaca and is of endo- 
dermal origin. The trigone further 
maintains its identity because of its 
separation from the deeper muscle lay- 
ers of the bladder by interposition of 
loose areolar tissue that allows ready 
establishment of a line of cleavage.’’s 
It is our feeling that there might 
have been a congenital weakness of the 
trigonal attachment to the underlying 
Weakness 


of this attachment eould have resulted 


muscular tissue in our ease. 


also from the inflammatory changes 
involving the trigone and causing it to 
prolapse with straining. 

The left hydroureteronephrosis was 
most likely due to pressure on the left 
ureteral orifice by a nearby mucosal 
fold flapping over it and acting as a 
valve mechanism, or it could have been 
brought about by some degree of 
chronic obstruction at the internal vesi- 
eal orifice by the prolapsing trigonal 
mucosa. This was borne out by the 
regression of the hydronephrosis fol- 
lowing surgery without intervention on 
the ureteral orifice. 

Of added interest was the faet that, 
although the urethra was very patulous 
preoperatively on account of its dilata- 
tion by the prolapsing trigonal mucosa, 
following surgery the child had a per- 
fect control of urination. 


SUMMARY 


A ease of prolapsing trigonal mu- 


cosa in an 11-month-old girl is pre- 
A review of the relevant medi- 
failed to di- 


vulge reference to another case of this 


sented. 
eal literature available 
sort in which redundant trigonal mu- 
cosa prolapsed through the external 
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strietly pure. The beneficial effect resulting from. the use of a genutne article, has induced 
the proprietors to make arrangements to receive it direct, so that there is no possibility 
of its being other than it ought to be. Sold by the bottle at 75 cents, or any larger quantity, 
by JOHN I. BROWN & SON, 425 Washington St., opp. Essex St., Boston. N. 19. 


AN ADVERTISEMENT IN THE BOSTON MEDICAI 
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PROGNOSIS IN LEGG-PERTHES DISEASE 


THiaRoLp M. Broprer, M.D. 
PHILADELPHIA, PA. 


TOTAL of hundred and 
eight cases of Legg-Perthes dis- 
were studied to determine the 


importance 


A two 
ease 
factors of prognostic 
which might aid in the management 
of this condition. 

Lege’ believed, in 1916, that two 
distinct forms of this disease could 
be expected since a cireulatory dis- 
the head of the femur 
its etiological basis. He 
theorized a “eap” type of involve- 
ment due to occlusion of blood ves- 
the head of the femur at 
points only and a “mushroom” va- 
riety, which was thought to result 
from a generalized disturbance in 
circulation. He® later wrote (1927), 
“T have been struck by the fact that 
there are different types of end re- 
sults and that they bear a definite 
relationship to the different types of 
the other 
words, it is possible to prognosticate 
the ultimate change in structure and 
the funetional 
ability at an early age in the course.” 
The “mushroom” label was applied to 
those hips which had uniformly less 
involvement with a_ better 
The “cap” type exhibited 
fragmentation with occasional com- 
plete disappearance of the head, neck 


turbanee to 
formed 


sels to 


original pathology. In 


to some extent dis- 


severe 


prognosis. 


From the department of Orthopedic Sur- 
gery, University of Pennsylvania Hospital. 
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involvement, pathological changes of 


much longer duration, and a much 
poorer prognosis. 
Eyre-Brook? maintained that the 


type of involvement, the age of the 
patient, the duration of the disease 
before treatment, and the efficiency 
of the treatment were related to the 
that the 


course of the disease was more severe 


result. He found natural 
after the age of 7 years. 

Levy and Girard’ wrote that re- 
sults depended on how early treat- 
ment was begun and the type of 
treatment. 
observed 


differ- 


disease 


Heyman and Herndon‘ 
that the 


enees which 


individual 
the 


process were probably the most im- 


marked 
existed in 
portant factors influencing the end 
result and that the age of the patient 
was related to the severity of in- 
With 
their cases illustrated that better re- 


volvement. few exceptions, 
sults could be expected in the younger 
patients. The latter observation was 
confirmed by Mindell and Sherman‘ 
and by Pederson and McCarroll.’ 

the 
subject such as Legg believed that 
treatment did not influence the out- 
come, it has been effectively shown 
that some form of protection from 


While the earliest writers on 








452 THE 
weight-bearing until regeneration of 
the leads to 


less deformity in 


advaneed 

the 
The observation has also been 
* that, 
onee regeneration is well under way, 


head is well 
cases. 


recorded in recent years" ad 


further collapse of the head is rare 


Aug. 28, 1940; B, 
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majority of 





Sept. 30, 1940; C, 
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unprotected weight- 
bearing is allowed. Ultimate fune- 
tion and disability are directly pro- 
portional to the severity of deformity 
left by the disease process." 

The material for this study was ob- 
tained from 208 eases. 


even though 


Jan. 27, 1942; D, Aug. 23, 1950. 
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Age Distribution—In 200 eases the 
age when the patient was first seen 
ranged from 2.8 to 14 years as fol- 
lows: 2.8 to 5 years, 66 cases or 33 
per cent of total; 6 to 9 years, 100 


eases or 50 per cent of total; 10 to 
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A, July 25, 1952; B, April 29, 1953; C, Feb. 19, 1954; D, Feb. 15, 1955. 
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14 years, 34 cases or 17 per cent of 
total. 


Sex Incidence.—The sex ineidence 


in 208 cases was: male, 166 cases or 
79.8 per cent of total; female, 42 
eases or 20.2 per cent of total. 


B. 


Cc. 


D. 
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Fig. 3.—Case 3 A, Oct. 11, 1951; B, Sept. 28, 1951; C, Jume 4, 1952; D, Aug. 5, 1953; 
EB, Sept. 29, 1954; F, Oct. 5, 1955. 
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Fig. 3. 
Side Involved—In 207 eases the 
sid involved was: right, 96 cases or 


46.4 per cent of total; left, 84 cases 
40.6 total ; 
27 cases or 13 per cent of total. 
half 
in 


bilateral, 
(It 
is interesting to note that of 
the the 


youngest age group: 2.8 to 5 years.) 


or per cent of 


bilateral cases occurred 


Basis of Evaluation—Heyman and 


‘ 


Herndon’s* “comprehensive quotient” 
was employed throughout to measure 
the result in each hip at follow-up or 
of the of 


the femur was complete or almost 


when regeneration head 


complete. In bilateral cases, average 
figures obtained by measuring sev- 


enty normal hips were used as the 


E 





and F, 
basis of comparison. The compre- 
hensive quotients from the = study 


were then tabulated to calculate the 
prognostic importance of the follow- 
ing factors: (1) status of progression 
of the disease process on roentgeno- 
gram when patient was first seen; 
(2) severity of involvement; (3) age 
at (4) 


type of conservative treatment. 


the beginning of treatment; 


The ratings were: 


90 to 100 per cent of normal 


excellent. 

80 to 89 per cent of normal 
good. 

70 to 79 per cent of normal 
fair. 

under 70 per cent of normal 


poor. 
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ILLUSTRATIVE CASES 


The illustrative eases are given in 


inereasing order of severity of in- 
volvement. 
Case 1.—C. S., aged 6.8 years. Du- 


ration of symptoms was one month. 
There was the mildest type of 
involvement with the central por- 


Fig. 4.—Case 4. A, July 16, 1940; 
tion only of the head affected. Treat- 
ment, begun in an early stage of the 
disease, consisted of bed rest with 
and without traction for twenty-one 
months followed by three months of 


ambulatory nonweight-bearing and 
then six months more of bed rest. 


The comprehensive quotient was 96.6 
per cent. The result was excellent. 
(Fig. 1.) 
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Case 2.—D. J., aged 5.5 years. Du- 
ration of symptoms was one month. 
There was a mild type of involve- 
ment with more of the central por- 
tion and surface of the head affected 
than in Case 1. Treatment, begun 
early, consisted of a suspension sling 
and erutches for nineteen months. 
Comprehensive quotient was 92.2 


cent. Result was excellent. (Fig. 


B, April 28, 1941; C, Sept. 1, 1944. 


Cases 1 and 2 demonstrate the 
mildest varieties of involvement with 
excellent generally 


The few 


an prognosis, 
found in younger children. 
untreated cases with excellent results 
belonged to this group. 

Case 3.—T. C., aged 10 years. Du- 
ration of symptoms was one month. 
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There was a severe grade of involve- 
ment ineluding mainly the superior 
lateral three-fifths of the head. Treat- 
ment, begun in the very early stage, 
consisted of a suspension sling and 
erutehes for thirty-two months. Com- 
prehensive quotient was 86.6 per cent. 
Result was good. (Fig. 3.) 


Fig. 5.—Case 5. 





Case 4.—S. F., aged 5.5 years. Du- 
ration of symptoms was three months. 
There was severe involvement, in- 
cluding some of the head and ad- 
jacent neck. Treatment, begun early, 
consisted of bed rest with and with- 
out traction for thirty-four months 
followed by an ischial weight-bearing 
brace with a shoe elevation on the 
opposite side for thirteen months. 
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Comprehensive quotient was 88.3 per 
cent. Result was good. (Fig. 4.) 
Case 5.—F. VN, aged 7 years. Du- 
‘ation of symptoms was six months. 
There was severe involvement of en- 
tire head and adjacent neck. Treat- 
ment, begun in early stage, consisted 
of bed rest with traction for nine 


A. 
B 
~ 
A, Sept. 20, 1946; B, April 10, 1947; C, July 29, 1948. 
months, followed by a_ suspension 
sling and crutches, for nine more 
months. Comprehensive quotient was 
63.2 per cent. Result was _ poor. 
(Fig. 5.) 
Case 6.—L. H., aged 11 years. Du- 


ration of symptoms was two months. 
Treatment, begun in an early stage, 
consisted of five months of bed rest 
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followed by nine months in a suspen- 
sion sling with erutches. This most 
severe variety of involvement, with a 
very poor prognosis, is typical of the 
older age group. The entire bony 
head, which never quite absorbs, and 
the neck in patients such as this 
rapidly flatten and progress to severe 
deformity in spite of complete pro- 
tection from weight-bearing in any 
form (ineluding a plaster spica). 
Comprehensive quotient was 50.1 per 


eent. Result was poor. (Fig. 6.) 


STATUS OF PROGRESSION OF THE DISEASE 
ON ROENTGENOGRAM 

Hips were classified as follows: 

V. E. 


rosis or 


Minimal po- 
femoral 


Very early. 
sclerosis of the 
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head. Irregularity or mottling 
of the epiphyseal line. No ap- 
preciable loss in height of the 
femoral head. 

E. = Early. Advaneed sclerosis 
and/or porosis with minimal flat- 
tening or absorption of the fem- 
oral head. Minimal widening, if 
present, of the metaphysis. 

A. Advanced. The femoral head 
in various stages of disintegra- 
tion. 


Aug. 14, 1953: C, May 15, 1956 


V. A. Very advanced. The re- 
generative process in the femoral 
head, well established. 

Where treatment was begun early 


in the course of the disease, the 
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majority of hips, managed conserva- ment. On the other hand, a few 
tively by protection from weight- cases with mild involvement, not 
bearing, gained excellent and good treated until late, achieved excellent 
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Chart I Relationship between status of progression of the disease process on roentgeno 


gram when first seen and the result (based on the measured comprehensive quotient at the 
termination of the active treatment period) 178 hips 














ee % 
AGE GRouP | SEVERITY NUMBER of HIPS | PERCENT 
= — , —EE ——— aneniteneaeneneseasintion 4 —— 
2.87T°S YEARS | MILD 63.8 
58 HIPS | SEVERE 36.2 
GteF YEARS | MILD 39 | 417.6 
| 82HIPS |SEVERE 43 | 52.4 
= — . — 
10 T9814 YEARS | MILD | 41.4 | 
29 HIPS [SEVERE | 58.6 | 
| 
| | 
| = | en ee e _——_ 





Chart 11.—Relationship between age at beginning of treatment and severity of involvement 
169 hips 


results. The instanees of fair and hips with little or no deformity. <A 
poor results in eases treated early oc- small group of six cases which re- 
curred in hips with severe involve- ceived no treatment and ten which 
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were treated operatively by drilling The amount of femoral head involved 
from within out had the poorest re- was found to range from a small por- 
sults. tion (usually the superior-lateral as- 
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Chart I1l.—Relationship between severity of involvement and the result (based on the measured 
comprehensive quotient at the termination of the active treatment period )—170 hips. 
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Chart IV.—Relationship between age at beginning of treatment and the result (based 
on the measured comprehensive quotient at the termination of the active treatment period) 
200 hips. 


The severity of the disease process pect) to the entire head and adjacent 
in the individual ease varies greatly. neck of the femur. For relative 
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classification purposes, the hips were 


divided into the following broad 


groups. 

1. Mild Involvement.—In this group, 
hips with any or all of the following 
were included: (a) necrosis of only 
a portion of the femoral head (less 
than half); (b) minor or no involve- 
ment of the adjacent metaphysis; (c) 
simultaneous progression of the proe- 
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The history given by the par- 
ents, in many cases, was vague. Some 


tain. 


cases of mild involvement progressed 
with very mild transient symptoms 
No attempt was made 
Thus, 


or none at all. 
to determine the age of onset. 
the determinations in this study were 
calculated from the time the disease 
was noted and treatment begun. 


While, in many eases, the severity 





























esses of disintegration and regenera- can be determined from the first 
tion of small portions of the bony  roentgenogram, in others this factor 
head. does not become evident until later 
——-- of} T 
— RATING NUMBER of HIPS PERCENT 
| TREATMENT Se 
E 32 33.3 
BED REST 
” G 33 34.4 
| 
G6 HIPS a 24 25.0 
P —— 7.3 
= 36.4 
| AMBULATORY = 41.2 
|NON-WEIGHT BEARING; G i7 , | 
| 3¢Hips | F = 16.7 | 
Pp }° ce) 
Ta —. <4 
| COMBINATION ze ee bd 24.5 | 
| CGC _—:s 34.0 | 
| ss uips| F —- 26.4 | 
P a 415.4 
| ee Se 
Chart V.—Relationship between type of conservative treatment and the result (based 


on the measured comprehensive quotient at the termination of the active treatment period) 


—I185 hips. 


2. Severe Involvement.—Ineluded in 
this group were hips with any or all 
of the following: (a) total or almost 
total the head of the 
femur; involvement of 


necrosis of 
(b) marked 
the adjacent metaphysis; (c) almost 
complete disappearance of the bony 
head before regeneration; (d) tend- 
ency to fairly rapid flattening and 
deformity in spite of treatment. 

The age of onset of the disease it- 
self is extremely difficult to ascer- 





Younger children, for 
tended to 
with a 


in the disease. 
have less 
better 


-ases of mild in- 


the most part, 
involvement, 
A few 


volvement in the youngest age group, 


severe 


prognosis. 


which had progressed asymptomati- 
‘ally and were discovered by acci- 
dent in an advanced stage of the dis- 
With few 
exceptions, in the younger children 


ease, had excellent results. 


with mild involvement treated early 
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excellent or good results were ob- 
tained. Older children tended to 
more severe involvement with a 


poorer prognosis, even in some 
treated by complete rest in bed, trae- 
tion, or a plaster spica, at a very 
early stage in the disease. 

The of deformity left in 
the wake of the influ- 


eneed more by the severity of in- 


amount 
disease was 
volvement and status of progression 
than it 
the type of non- 
weight-bearing employed. Total bed 
without traction showed 
no advantage over the ambulatory 
methods such as the ealiper patten 
with a 


when treatment was begun 


was by specific 


rest with or 


ischial weight-bearing brace 


one-half ineh cork shoe 


the 


suspension sling 


three and 


elevation on opposite side or a 


Chil- 
an ambulatory basis 


and crutches. 
dren treated on 
seemed to make an exeellent adjust- 
ment to their disability and were able 
their regular schooling. 
On the 
other hand, bed of 
these otherwise healthy children, who 


to eontinue 
They were active and happy. 
confinement to 


in many eases were displaced from 
their home and family environment 
into a convaleseent home for periods 


ranging up to three years, led to 
many behavior problems. The uni- 
lateral atrophy present in the am- 


bulatory eases at the completion of 
the treatment decreased progressively 
after beginning normal weight-bear- 
ing and was never a problem after a 
Cases in which one-third 
or more of the 
divided between ambulatory and non- 


few years. 
treatment time was 
classified 
Many of 
the latter were started on one method 
and forth to 


ambulatory methods were 


in the combination group. 
baek 


and eonverted 


others due to family pressure or an 
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unfavorable roentgenogram. There 
was a greater proportion of hips with 
severe involvement in this group than 
in either the ambulatory or bed rest 
groups; consequently, the results 
proved less favorable. The relative 
number of mild 
involvement and the number treated 
early or late approximately 
equal in the bed rest and ambulatory 


eases of or severe 


were 
groups. 


Bilateral the 
hip was treated on an ambulatory 


eases in which first 
basis showed no more tendency to 
poor results on the opposite side than 
did those in whieh the first hip had 
been treated on bed rest. 

With the exception of simultaneous 
bilateral involvement, the ambulatory 
nonweight-bearing methods of treat- 
ment appear to be more advantageous. 


SUMMARY AND CONCLUSIONS 


1. Two hundred and eight eases of 
Legg-Perthes disease have been 
studied to determine factors of prog- 
nostie significance. 

2. The age of the patient, severity 
of involvement, and the status of 
progression of the disease when treat- 
ment was begun have been found to 
exert a direct influence on the end 
result. The younger patient with 
less severe involvement treated early 
in the disease has an excellent prog- 
nosis. The prognosis becomes less 
favorable with more severe involve- 
ment or when treatment is not started 
until later in the disease process. 

3. Since complete bed rest with or 
without traction achieves no better re- 
sults than the ambulatory nonweight- 
bearing methods, the latter are prefer- 
able except in eases of bilateral simul- 
taneous involvement. 
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4. Previous study' has shown that 
ultimate and 
disability are directly related to the 


degenerative changes 
severity of deformity caused by this 
Only the hips with excellent 
results may be expected to go through 
life without further difficulty from 
this souree. 


disease. 


The generosity of the staffs of the Al- 
fred I. duPont Institute, Wilmington, Dela- 
ware, the Hospital for Joint Diseases, New 
York, New York, The 
shore House (including eases referred from 
the Hospital of the 
Atlantic 
permitting study of 
fully acknowledged. 


and Children’s Sea- 


University of Penn- 
City, New 


cases 18 


sylvania), Jersey, in 


their grate- 
The author wishes to 
express his gratitude to Mr. Alton Shader 
who helped compute the data from cases at 
the Alfred I. duPont Institute. 
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CALCULATION OF NUTRITIONAL ALLOWANCES FOR INFANTS AND 
CHILDREN ON THE BASIS OF BODY SURFACE 


GUNNAR B. StickKuer, M.D.,* ANp DonaLp PINnKEL, M.D. 
Burra.o, N. Y. 


N RECENT years, the caleulation of 


parenteral fluid requirements and 
drug dosages according to surface area 
has become a common pediatrie prac- 
tice.’ Body surface was found to 
be a better reference system for the 
growing child than body weight. Fluid 
and electrolyte needs for parenteral 
therapy as well as drug dosages could 
be expressed in single figures per 
square meter of body surface rather 
than in multitude of figures per 


weight units varying for different age 


a 
groups. It seems reasonable to try to 
relate nutritional allowances of infants 
and children to body suface area also. 


In the past, many methods have 
been used to caleulate appropriate in- 
fant feedings. A “common sense” 


has now replaced former 


attitude 
rigidity and we think more in terms of 


dietary allowances than in terms 


of requirements, and within certain 
bounds we permit each infant and 
child to choose his own intake. 

But 


which a precise formulation of diet is 


there are certain situations in 
necessary. During gavage feeding, in 
metabolic balanee studies, and when a 
strict dietarv regimen is being used in 
the management of diabetie children, 
one must prescribe fixed amounts of 
total calories, protein, fat, and earbo- 


hydrate. At present we rely mainly 
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on extensive tabulations that outline 
the daily requirements of these things 
for various age groups. 

However, it would seem more con- 
venient to have available single figures 
that would be applicable to all age 
groups. In view of this, an attempt 
was made to correlate calorie allow- 
anees with body surface area. A linear 
relationship between these two vari- 
ables was found, and simple figures for 
calorie needs for the normally growing 
and active child per square meter of 
body surface were derived. 


METHODS 


1. To determine surface 
areas for certain age groups, the data 
from the “Studies of Child Health and 
Development” of the Harvard School 
Publie Health 
children up to and ineluding the a 
of 4+ vears, and from the Iowa Welfare 
to 15 


Vears old inelusive.* The figures for the 


average 


of were utilized for 


- 


Research for children from 5 
50-pereentile groups for weight and 
height in each age group were used to 
ealeulate the “50-pereentile body sur- 
face” according to nomograms derived 
from DuBois’ formula. 

2. For 
calorie allowances for infants and ehil- 
dren were caleulated for the 50-per- 


each age the daily 


group 


centile weights of each age group ac- 


cording to the data accumulated in 


the United Kingdom, Canada, and the 

















STICKLER AND PINKEL: 


United States* representing adequate 
calorie allowances. 

3. The values obtained under para- 
graph 1 the ‘50-pereentile sur- 
were plotted on the ordinate 
and the values for dietary allowances 


for 


faces’”’ 


on the abscissa of the figure. 
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COMMENT 
The advantage of knowing caloric 
requirements per square meter of sur- 
face area is that only one figure needs 
to be remembered, 2,200 calories. Ca- 
lorie needs for all pediatric age groups 
ean be calculated on the basis of this 


DAILY CALORIC ALLOWANCES 
PER UNIT SURFACE AREA 
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Fig. 1.—Correlation between estimated dietary allowances (United States, United King- 


dom and Canada) and 
15 years. 


RESULTS 

A linear relationship was found be- 
tween the “50-percentile surface areas” 
and caloric for all age 
groups from 1 month to 12 years in- 
elusive. Since each individual value 
was thought to be somewhat arbitrary, 
no actual regression line was caleu- 
lated. A ealorie need of 2,200 calories 
per square meter appeared to be a 
close approximation. Allowing a vari- 
ation of + 10 per cent, the majority 
of values lie within this range. Only 
for children of the ages 13 to 15 inelu- 
sive, the recommended values are 
slightly lower than 2,200 calories per 


allowances 


square meter. 


“50-percentile surface areas” 





of children up to and including the age of 


alone. We ean also establish allow- 
ances of protein, carbohydrate, and 
fat, using this reference standard. As- 
suming that 15 per cent of the calorie 
intake should be represented by pro- 
tein, 80 Gm. per square meter is an 
appropriate figure for that substance 
(15 per cent of 2,200 330 calories, 
which is supplied by 80 Gm. of pro- 
tein). Taking 50 per cent as the cor- 
responding figure for carbohydrate, we 
san set 265 Gm. per square meter as 
the proper 
2,200 = 1,100 ealories, which is sup- 
plied by 265 Gm. of 


amount (50 per cent of 
-arbohydrate). 
Eighty-five grams per square meter is 
a reasonable figure for fat allowance, 
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if one accepts 35 per cent as a good 
pereentage of the ealorie intake to be 
represented by that foodstuff (35 per 
cent of 2,200 770 ealories, which is 
supplied by 85 Gm. of fat). The in- 
active child will probably need 25 per 
cent fewer calories, 

One might object to the procedure 
determining the of 
each ehild. ITlowever, 
lengths as well as weights should be 


of surface area 


heights or 


routinely obtained anyway, and with 
this information it is very simple to 
read off surface areas from a readily 
available nomogram. 

The main disadvantage is that the 
linear relationship between dietary al- 
lowanees and body surface does not 
extend beyond the age of 12 vears and 
it certainly does not continue into 
adult life. 


15 vears, a value of 2,000 ealories per 


For children of ages 13 to 


square meter appears to be more nearly 
No data are avail- 


able to test the relationship between 


correct (figure). 





PEDIATRICS 


OF 


surface area and calorie allowances in 
premature infants. 


SUMMARY 


A linear relationship between ea- 
lorie allowances and body surface areu 
was found for the pediatrie age group. 
The ealorie need of a normally active, 
growing child approximates 2,200 ealo- 
ries per square meter. In terms of 
specific foodstuffs, this need would be 
met by 80 Gm. of protein, 265 Gm. of 
carbohydrate and 85 Gm. of fat, per 
square meter of body surface. 
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Tue RoLeE or MEPROBAMATE: 


EDUCATION OF CEREBRAL PALSIED CHILDREN 


A PRELIMINARY EVALUATION 


Ben E. Karz, M.D.* 
Twin Fauus, IpAno 


DUCATION of children with cere- 

bral must include some 
means of reduction of spastie or in- 
Until some 
measure attained over 
purposeless body movement, scholastic 
achievement will be fragmentary. 
However, muscle relaxation alone bears 
direct relation to intellectual or 
emotional stability. Equally vital to 
education is control of anxiety, emo- 
tional tension, and behavioral aberra- 
tion—all among 
brain-damaged children.** 

Of the muscle relaxants available to 
date, meprobamate is reported also 
eapable of relieving anxiety and emo- 
The drug acts on the 
central nervous system without dis- 
turbing autonomie functions.® Several 
investigators have reported meproba- 
mate efficacious in treatment of cere- 
bral *.*  Kugelmass'® has 
found the drug to control partially or 
completely various behavioral disturb- 
anees, including those commonly as- 
sociated with cerebral palsy. 

The intent in this study was to ascer- 
tain whether meprobamate could di- 
rectly or indirectly influence the 
ability of cerebral palsied students to 
learn. 


palsy 


voluntary movements.” * 


of eontrol is 


no 


common symptoms 


tional tension. 


palsy.” * 


STUDY CONDITIONS 
Twin Falls, Idaho, Cerebral Palsy 
School is a branch of the community’s 


*Medical Idaho, 


School 


Twin Falls, 
Children. 


Director, 


for Handicapped 


467 


Enrollment is 
children 
symptoms brain 
The school came into being 


publie schoo! system. 
restricted handicapped 
with 


to 
referrable to 
lesions. 
six years ago to answer the scholastic 
needs of educable cerebral palsied 
children in the area. The local Board 
of Education furnishes two teachers 
and appropriate school supplies. Par- 
ents and local service groups support 
the project’s therapeutic needs, in- 
eluding the services twice weekly of a 
qualified physical therapist. 

The school functions primarily to 
supply academic instruction. It is 
only secondarily a physical therapy or 
rehabilitation center. 

Of 19 patients enrolled, 10 children 
with cerebral palsy were selected for 
All 10 
tients had received academic instrue- 


inclusion in the study. pa- 
tion and undergone evaluation for at 
least two years prior to the study. Age 
ranged from 5 to 24 vears. All 10 
patients could sit upright for varying 
periods, although 3 required mechani- 
eal support. Two patients were con- 
fined to wheel chairs. 

ambulatory: 4 could 
aids, 3 with braces 


The others were 

walk without 
and a supporting 
arm, and 1 with a ecaster-mounted 
walker and duckshoes. 

Intellect ranged from normal to low 
(less than IQ 60, Terman-Binet Seale). 
Five patients could not read. The re- 


maining 5 had varied abilities to read. 
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TaBLE I. Proroco. oF TEN CEREBRAL | 
PATIENT NO, 1 2 i 4 
INITIALS R. R. E. D. L. N. M. MeL. 
DATE BORN April 1, 1952 April 15, 1948 April 21, 1947 May 6, 1944 
AGE (YEARS 5 9 10 13 
DIAGNOSIS Spastic Athetotic, tension Spastic Athetotie wit 
with spasticity spasticity 
DEGREF Mild Moderately severe Moderate Severe 
INVOLVEMENT Hemiplegia Quadriplegia Quadriplegia, esp. Quadriplegia 
lower extremities 
SEIZURES Oceasional grand None Oceasional petit Occasional 
mal on diphenyl mal mal, partial], 
hydantoin sodium trolled with \ 
line 
SPEECH Stutters Good Fair Very poor 
INTELLECT ( EST.) Normal Good Low-normal Low-normal 
AMBULATION Walks Braces and person Walks with walker Walks with br: 
to help and duckshoes and person t 
HEARING Normal Normal Normal Normal 
EYESIGHT Normal Normal Normal with glasses Normal 
DENTITION Normal Corrected to normal Normal Under correct 
normal 
BEHAVIOR Mildly disturbed Normal Mildly disturbed Moderately dis 
turbed 
PROBABLE ETIOLOGY Birth (bleeding and Kernicterus, second Neonatal anoxia Neonatal anox 
cramping in late ary to RH ineom (prolonged labor, (difficult lal« 
pregnancy patibility, prema heavy maternal 
turity sedation 
YEARS UNDER 4 4 2 t 
OBSERVATION PRIOR 
ro STUDY 
One could read only while the instrue- healthy, considering the nature of 


tor traced the line line. 


Without 


by 


the instructor's guiding fin- 


page, 


er, the other readers often lost their 


Lf 
place due to spastic or involuntary 


movements jerking their eyes from 
the printed page. 

Before beginning the study all pa- 
had the 


physicians and dental 


tients been under eare of 


private prae- 


titioners. 


All children were physically 


their disability. Hearing was normal 


in all eases. Eyesight was normal or 
to 
normal or slightly abnormal with cor- 


Table 


I lists diagnoses and other pertinent 


corrected normal. Dentition was 


reetion of all remedial defeets. 


information. 
The 80-week study began in Sep- 


tember, 1956. Base-line responses were 


established in the first six weeks, 


“i 








\thet« 


sion 


iremo 
extre! 


None 


None 


Low 


Walks 


Norm: 


Norms 


Norm: 


Norm: 


Neona 

pro 
diffic 
Birt! 
lb. 1 





ye. TS RECEIVING 


) 
RO. 
fay 1943 
t 
\thetotie, ten- 
yn 
Mild 
remor of upper 
xtremities 
None 
None 
Ww 
Walks 
Normal 
Normal 
Normal 
Normal 


Neonatal anoxia 
prolonged, 
difficult labor). 
Birth wt., 10 
lb. 14 oz. 


t 
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6 


aa 


April 4, 1941 
16 


Spastic 


Severe 


Quadriplegia 


None 


None 


Low 


Walks with 
braces, walker, 
and person to 
help 

Normal 


Normal 
Normal 
Moderately dis 


turbed 


Neonatal anoxia 
(prolonged 
labor ) 


MEPROBAMATE 


EDUCATION 


THERAPY 


P. B. 
Dee. 25, 1937 


20 


Athetotie, 
sion with 
spasticity 


ten 


Moderat ely 


severe 


Hemiplegia 


None 


Fair 


Low-normal 


Walks 


Normal 
Normal 


glasses 


with 


Normal 


Normal 


Birth 


OF 


CEREBRAL 


N.S. 
Sept. 3, 1936 
21 


Athetotie with 


spasticity 
Mild 
Quadriplegia 


None 


Good 


Low-normal 


Walks 


Normal 


Normal 


glasses 


with 
Corrected to 
normal 


Moderately dis- 
turbed 


Neonatal anoxia 


( difficult 


sion of 


PALSIED 


labor ) 


the 


CHILDREN 


N. T. 


June 4, 1933 


24 


Spastic 


Severe 


Quadriplegia 


None 


Fair (intelligi- 
ble to family) 


Normal 


Confined to chair 


Normal 
Normal 


Normal 
Normal 


Neonatal anoxia 


school 


medical 
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10 
B. F. 
Dee. 7, 1933 
24 


Athetotie, 
with 


ten 
sion 
spasticity 

Severe 


Quadriplegia 


None 


None intelligible 


Good 


Confined to chair 


Normal 
Normal 


Normal 
Normal 


Encephalitis at 
3% years 


age 


director. 





and compared with those noted in prior 
years. Enrollment, daily school sched- 
ule, teaching techniques, staff person- 
nel, and other controllable factors re- 
mained stable during the study. 


MEDICATION 


Meprobamate* was administered to 
10 of 19 students under the supervi- 


*Meprobamate  (2-methyl-2-n-propy!-l,3- 
Propanediol dicarbamate) is available from 
Wyeth Laboratories, Philadelphia, Pa., as 
Equanil 


The drug was given by an instruetor 
onee daily and swallowed in her pres- 
ence. Medication was omitted at first 
over week ends, during school holidays, 
and on days lost through illness. 
Later, in six cases, meprobamate was 
supplied at parental request to permit 
continuous therapy. 

level. If 


no response became apparent after a 


Dosage began at a low 
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TABLE Il. CoMPARATIVE RESPONSE TO MEPROBAMATE THERAPY VA 
PATIENT NO. AND l 2 3 
INITIALS R. R. E. D I N. M. 
MEPROBAMATE DOSAGE 
(MG. DAY) 0 400 O 400 0 400 600 0 600+ O 600+ 0 200 400 0 400 + ‘ 
DURATION OF THERAPY 6 2917 28 6 2 #10 13 17 28 6 2 10 6 2 7 17 
(WEEKS, CUMULATIVE 6 35 52 80 6 § 18 23 35 53 80 6 8 18t 6 8 5 5° 
ATTENTION SPAN 0 1 0 l l l 2 l 2 ] 2 l l 0 0 0 
ABILITY TO LEARN 0 1 0 l l 0 2 1 2 1 2 l 1 1 0 0 
OUTLOOK ATTITUD! 0 2 0 2 + 4 } t t } 4 l 1 l 0 0 
EASE OF HANDLING 0 > O 3 l l 4 1 t 1 4 l l l 0 0 
MUSCLE RELAXATION 0 0 0 0 l l 3 l 3 l 3 l l l 0 0 ( 
INVOLUNTARY MOVEMENTS 0 0 0 0 l 1 3 l 3 1 3 ] l l 0 0 ( 
ENDURANCE 0 2 0 2 1 1 2 1 2 1 2 l 1 2 0 0 ( 
BLOOD TESTS Negative Negative Negative Negativ« 
URINALYSIS Negative Negative Negative Negative 
No improvement at lower No effect No effect at lo 
dosage at lower dosage 
dosage 
Far easier to Seemed too relaxed at first, Variable Formerly lazy, 
handle; less could no longer sit to eat. perform ligerent, un 
hot-tem- Two hundred milligrams ance with- operatiy N 
pered added at bedtime: im out med cooperative 
proved sleeping habits. ication. ing to try. M 
Great improvement for Under aceeptal! 
physical therapy. Easier therapy pleasin rs 
to handle and to install appeared ality 
braces worried, 
appre 
hensive 
On medica- More school prog 
REMARKS tion be- ress in first fi 
came months 
somewhat therapy 
giggly, prior t ve 
less seri Able t | 
ous in first tir 
class. 
After 
drug 
with 
Able to read drawal, 
for first patient 
time tended 
to ery 
more 
easily 
when 
Parents re Parents requested drug con pushed Parents r st 
quested tinuance to per drug co 
drug con- form 
tinuance 
Response Code 0 Severely deficient; 1 moderately deficient; 2 = slightly deficient; 3 
ing normalcy; 4 normal for age level 
*Study initiated in September, 1956 Drug first administered in November, 1956, continued thr M 
1957, discontinued during summer vacation (except in Cases 6, 7 and 10), resumed in September, |! 
t200 mg. at bedtime 
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wants 


atient 


y low 


‘ss trem- 
to 
Gave 
an en- 
new and 
accep- 
erson- 


limited 
intel- 


equested 


con- 


e 


tion normally 


6 
D. K. 
0 400 


6 726 
6 80 

0 
0 
0 


0 
0 
0 


bo oo 23 68 tS we 


w 


Negative 


Negative 

No effect 
at 
lower 
dosage 


Willing 
to try; 
im- 
proved 
endur- 
ance 
with 
walker 
and 
braces. 
Easier 
to han- 
dle. 
Better 
sleep 
pat- 
tern. 
Re- 
quired 
less 
eare at 
night 


ir- 
ritable, 
less 
erying, 
more 
able to 
work 


Less 





present 
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VELS AMONG TEN CEREBRAI 


PALSIED PATIENTS TREATED 


7 8 

P. B. N. 

0 400 8006 0 400 800 
6 2 72 6 2 327 
6 8 80 6 S 5 
1 1 2 ] 1 2 
1 1 2 1 1 2 
l 1 e 2 1 3 
l l 2 ] 1 + 
| 1 3 1 1 3 
1 l 7. 2 1 3 
l 1 3 3 1 2 
Negative Negative 
Negative Negative 
No effect No effect 

at lower 


dosage 


Happier, 
less 
morbid. 
Less 
awk- 
ward. 
Less 


breakage 


Progress 
limited 
by low 
intellect ; 
but 
better at 
titude, 
more de 
sire to 
learn 


Parents re 
quested 


drug con- 


tinuance 


Drug discontinued on Jan. 22, 1957. 


in 


Reduced 


ness, 


mannerisms 
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0 800 


17 


°° 


28 
80 


+o we to bo bo 


at 
lower dosage 


nervous- 


lessened 


of 


fidgeting, 
doodling, nail 


biting 


Parents requested 
drug contin- 


ance 
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6 8 10 35 
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3 3 3 4 
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0 0 0 1 
0 0 0 0 
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Negative 


Negative 
No effect 


dosage 
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YEARS*€ 


at lower 


1200 


28 


Reduced worry and ap 
prehension over trivial 
Better 


home matters, 


sleep pattern 


Able to read, using a 
page-turning device 


Parents requested drug 


continuance 


vacation at parental request 

twice. 

, 52 weeks, may be lower than actu 
children at school opening. 





ial 


child status, 


10 

B. F 
0 600 1000 1200 
6 2 2 2 
6 8 10 12 
4 4 4 4 
4 4 4 4 
3 3 3 3 
1 1 1 1 
0 0 0 0 
0 0 0 0 
2 2 2 2 
Negative 
Negative 


No effect at lower 
drug dosage 


Easier to handle 
home. 


exhausts self in 


poseless moveme 





1600 


726 
80 


wwicwne & 


at 


No longer 


pur 
nts 


Before medication, 
could not sit through 


school day without 
exhaustion. Now 
ean do so. Able to 
read, using page- 


turning device 


Parents requested drug 
continuance 
due to excitation 


172 


THE 


minimum of two weeks’ medieation, 


dosage was inereased. Lack of re- 
sponse following at least 14 additional 
days of observation brought increase to 
a second dosage plateau. Daily mep- 
robamate intake was increased, plateau 
by plateau, until satisfactory response 
resulted. 

and uri- 


blood 


nalvsis were performed after maximum 


Complete studies 
dosage was reached, and onee there- 
after. 

Medication was suspended over the 
summer vacation (i.e., after 35 weeks’ 
observation) in all but Cases 6, 7 and 
10. Administration of meprobamate 
the 


fifty second week of 


was resumed in fall, during the 
the study, and 
has continued to date of this writing 
for a total of 80 weeks. 
METHODS OF EVALUATION 


Evaluation took place at two levels. 
First, ability of each cerebral palsied 
the 


was tested. 


patient to follow regular school 


program Second, change 
was noted in the phvysieal status of 


each ehild. 


Seven factors were considered at 


weekly intervals: (1) degree of musele 
relaxation, (2) magnitude of spastic 
3) ease of 


attitude, 
attention 


or involuntary movement, 


handling, (4) outlook and 


5) endurance, (6 span, 


and (7) ability to learn. The medieal 


therapist eon- 
the 


The two instructors 


director and physieal 


cerned themselves largely with 
first four eriteria. 
observed the last four factors and re- 
lated them to classroom performance. 


did 


with one another until completion of 


Evaluators not compare results 


the first phase of the study at 35 weeks. 


Standards for evaluation of muscle 


relaxation, involuntary movements and 
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ease of handling followed closely those 
defined by Gillette.° Criteria 
lished by Millichap and Hadre' and 
by Wallace and associates" also were 
applied Outlook 
and attitude were subjectively graded 


estab- 


where practicable 
by all four evaluators. Endurance was 
a classroom comparison with previous 
observation of the child’s ability to 
perform tasks without fatigue, and to 
continue through the school day with- 
out Attention 
ability to learn were estimated sub- 


exhaustion. span and 
jectively. 


Response noted by evaluators was 


eraded (after Gillette’) as follows: 
I slight improvement in perform- 
anee, +2 = fair improvement (less 


» 


than 50 per cent), +3 good im- 
provement (50 to 75 per eent), +4 
excellent improvement (75 to 100 per 
cent). 

The relatively stable nature of the 
the 
patient 


study environment, and known 


and eonsistent level of 


formance 


per- 


prior to therapy enabled 
use of each child as his own control. 


Table ITI 


responses 


expresses a composite of 


comparing prestudy 
that 


Response to study 


per- 
formanee with while reeeiving 
meprobamate. 
conditions of the nine school children 
not receiving meprobamate indicated 
how successfully a stable environment 
Was maintained. 
REPORT OF CASES 


Nine ehildren who received no 
meprobamate continued to progress at 
the same retarded rate observed pre- 
viously. Table IT 
10 children 


varving doses of meprobamate. 


lists response of 


with cerebral palsy to 
In our series, patients responded to 
meprobamate only above a minimum 
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Each child had 


a specific drug threshold: if less drug 


effeetive dosage level. 


was given, not even muscle relaxation 
could be noted. At the proper dosage 
level, musele relaxation and fewer spas- 
tie or involuntary movements occurred. 
Therapeutic response when it appeared 
did so within 3 to 7 days after dosage 
increase. No attempt was made to in- 
erease meprobamate dose beyond that 
necessary for response. 

Patients became easier to handle as 
museles relaxed and involuntary move- 
ments diminished. Response to phys- 


ical therapy thereby improved. 


Where installing and adjusting braces 
30-minute chore, it beeame a 
Outer clothing 


was a 
simple 5-minute task. 
was more easily donned and removed. 
Parents of cerebral palsied children 
were highly impressed by the often 
dramatie improvement in handling at 
home. 


Incidence of emotional outbursts 


and aberrant behavior diminished. 
Sleep patterns improved, both at night 
But 


more interesting were the dra- 


and during school-hour naps. 
even 
matie changes in behavior and attitude 
on attaining a therapeutie drug dose. 
On questioning, parents gave this last 
as the major reason for requesting 
drug continuance. 

Inerease in endurance was less ob- 
vious. Initially, in one patient, drow- 
siness in class obseured endurance in- 
erease. Yet as medication continued, 
students generally seemed less fatigued 
at the 


before the study. In 


end of the school day than 


some eases, in- 


ereased enduranee was reflected in 
ereater alertness and more willingness 
to perform. 

No doubt exists in the minds of in- 


structors as to the decided increase in 





EDUCATION OF CEREBRAL PALSIED CHILDREN 


473 


attention span and improved ability 
to learn. For at least two years pre- 
viously, five students capable of read- 
ing at varied levels had been limited 
by muscle spasm and inability to con- 
eentrate. Between September, 1956, 
and June, 1957, the same five patients 
reading 


improved considerably — in 


ability. Undoubtedly, improvement re- 
sulted in part from inereased age. 
But the aeeelerated rate of reading 


progress was without precedent in 


school records and in the memories of 
instructors. Compared to previous 
the 


among these five patients far exeeeded 


school progress, gain observed 


normal expectations. 

The following case histories of typ- 
ical improvement also demonstrate the 
need for individualization of the dosage 
in the cerebral palsied patient. 


Case 1—A 9-vear-old male tension 
athetoid, with a neonatal history of 
kernicterus secondary to RH ineom- 
patability, was placed on 400 mg. of 
meprobamate daily in November, 1956. 
(See Tables I and II for supplemen- 
tary information.) Response to phys- 
ical therapy improved greatly in 
succeeding weeks. Ease of handling 
increased: previously, installation of 
braces was an exasperating 30-minute 
tussle; under medication, involuntary 
movements decreased considerably and 
made possible brace adjustment easily 
and in less than five minutes. 

In spite of these gains, the patient 
became too sleepy under medication to 
perform scholastieally at his known 
capacity. Meprobamate was discon- 
tinued on Jan. 22, 1957, since his aea- 
demie progress could continue without 
the drug. Within 48 hours, athetotie 
symptoms reappeared. 

A conference with his parents 
brought out that the child refused to 
vo to bed until his parents retired, and 
that he watched television until 10 or 





+74 THE 
ll p.M. regularly. With this knowl- 
edge, another regimen of meproba- 
mate was agreed on, correlated this 
time with the patient’s need for a 
normal sleep pattern. 

The patient received 400 mg. of 
meprobamate in one dose at school. 
Another 200 mg. was given between 
8 and 9 p.m., and the child was put 
to bed immediately. With the aid of 
the drug, sleep ensued shortly and 
the child began to enjoy a full night’s 
rest. As a result of improved sleeping 
habits, the patient’s endurance in- 
creased beyond that existing prior to 
therapy, and he began to perform at 
full eapacity in school. Desired mus- 
cle relaxation and diminution of in- 
voluntary movements returned under 
medication. 


Case 2.—This patient was a _ 13- 
vear-old athetotie male whose symp- 
secondary to neonatal 
during his four 
vears of academic instruction was 
greatly limited by his _ behavioral 
aberrations and negativistie attitude. 
He was belligerent to other students, 
antagonistie to instructors, and com- 
pletely uneooperative. 

After receiving 400 mg. of meproba- 
mate daily for two weeks without 
noticeable effect, dose was increased to 
800 mg. All observers were impressed 
by the rapid personality changes. 
Within 48 hours after increasing the 
dosage he became so quiet the instrue- 
tors felt he must be ill. However, this 
improved attitude persisted as long as 
medication continued. 


toms were 


anoxia. Progress 


Currently, the student is interested, 
attentive, and cooperates willingly in 
both aeademie and physieal instrue- 
tion. He has attained primer reading 
level and has comparable gains in other 
our years of prior instrue- 
tion produced no academic results, 
whereas now the instruetors feel the 
child holds considerable promise of 
learning. The parents report none of 
the old behavior problems and _resis- 
tanee in the home. 


subjects. 
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COMMENT 


Subnormal ability to concentrate 
and consequential subnormal ability 
to learn are two basic problems con- 
fronting those entrusted with the edu- 
eation of cerebral palsied students. 
At times the very site of the disabling 
More 


often, the spastic or involuntary move- 


brain lesion limits teachability. 


ments seen in cerebral palsy frustrate 
the child’s most sincere efforts to learn. 
The pupil 
motions sufficiently to keep his eye on 


who eannot control his 
a printed page or follow a line ean 
hardly be expected to progress rapidly 
beyond a first-grade primer. 

No direct influence of meprobamate 
on attention span or ability to learn 
ean be proved from such a study as 
this. However, substantial improve- 
ment in aeademie progress did occur 
This progress 


over the school 


exceeded that anticipated from prior 


vear. 


experience with the study group, and 


was felt to result from improved learn- 
ing ability. 
It is suggested that alleviation of 


muscle spasm and involuntary or 


spastic movements contributed to 
ereater endurance, thus encouraging a 
longer attention span. Use of mepro- 
bamate modified and at the same time 
helped dispel anxiety and emotional 
classroom 


often. <A 


tension. Consequently, 
routine was disrupted less 
better academie atmosphere resulted. 
Enhaneed ability to learn came out of 
this improved environment and control 
of involuntary movements. Longer 
attention span and improved learning 
ability reflected themselves in better 
assimilation of information and faster 


school progress. 
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SUMMARY 

In a relatively stable academic en- 
vironment, 10 pupils with cerebral 
palsy received meprobamate to enhance 
their response to the school program. 
Therapeutic response appeared, in each 
successful ease, only above a specific 
dosage level. Nine of 10 children 
under therapy completed the school 
year with inereased attention span 
and improved ability to learn. Scho- 
lastie progress among these 9 was 
beyond that anticipated from earlier 
observation. In selected eases of cere- 
bral palsy, meprobamate can encour- 
age scholastic performance at maxi- 
mum eapacity, and can improve re- 
sponse to academic instruction. 
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RON poisoning in children has been 
reported with increasing frequency 
Iron salts are often 
How 


in recent years. 
considered as innocuous drugs. 
ever, it has been abundantly shown 
that the iron salts are not without dan- 
ger to young children and sometimes 
may even prove fatal. Iron salts have 
been used for years without any regard 
to the fact that they might be toxic 
Fatal 


have been misdiagnosed as infectious 


to children. cases may even 


diarrheas or similar conditions. To 
compound the danger, in comparatively 
recent years iron salts have been dis- 
pensed in brightly colored tablets sug- 
gesting sugar-coated candies—an invi- 
tation to the unwary child. As few as 
10 to 15 tablets have been reported as 
sufficient to cause death.’ 

The first ease of poisoning with iron 
salts was reported from Great Britain 
in 1947 by Forbes.* in 1950 


reported six eases within a five-vear 


Thomson 
period in one town. Spencer* in 1951 
reported eight eases of iron poisoning, 
addi- 


tional eases have been reported, each 


with four deaths. Sinee then, 


suggesting different methods of treat- 
ment. 


In our case the usual treatment, 


including gastrie lavage, eathartie, 


enema, oral administration of demul- 
cents, infusion of electrolytes, and one 


dose of a chelating agent, was em- 


ployed. In addition, the child had an 


Service of Dr. 


From the Pediatric Dy KE 
Hospital, Elm- 


man, Elmhurst General 


hurst, N. Y. 
*S7-10 37th Avenue, 


Jackson Heights, N. Y 


_and throat were negative. 


, M.D., Etmuurst, N. Y. 


exchange transfusion which we believ« 
was lifesaving and contributed to the 
fast recovery. 


CASE REPORT 


A white girl, 18 months old, was 
admitted to the Pediatrie Service of 
the Elmhurst General Hospital at 9:30 
1.M., Oet. 21, 1957, with a history of 
having ingested 15 to 25 Feosol tablets, 
two hours prior to admission. (Feosol 
tablet contains 3 grains of desiceated 
ferrous sulfate, the equivalent of ap- 
proximately 5 grains of erystalline 
ferrous sulfate.) The patient was well 
developed and well nourished, with a 
normal birth history and in exeellent 
health until the day of admission. 

She had vomited for 30 minutes and 
passed several black watery 
When first seen, she was very pale, 
evanotie around the mouth, hands, and 
feet, and in a state of shock. Respira- 
tions were rapid, shallow, and irregu- 
lar. Heart sounds were faint and 
rapid. Peripheral pulse was absent. 
Blood pressure was 55 systolie with 0 
diastolic. Pupils were dilated and re- 
acted sluggishly to light. Ears, nose, 
Lungs were 
clear to pereussion and auscultation. 
Abdomen was seaphoid, without pal- 
pable masses. The deep tendon reflexes 
were hypoactive. No pathological 
ankle reflexes were elicited. The pa- 
tient was semicomatose. 

General supportive therapy was in- 
stituted immediately. Oxygen, Lobe- 
line, and Coramine were administered, 
the extremities were kept warm, and 
pharyngeal suction was used as indi- 
eated. Plasma was started, followed 
by 200 ee. of whole blood. Gastric 
lavage with a saturated solution of 
sodium bicarbonate was done. The 


stools. 
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gastric washings obtained were brown- 
ish with a few flecks of bright red 
blood. None of the tablets were re- 
eovered. After the lavage, 5 to 10 
ounces of sodium bicarbonate solution 
was left in the stomach. Following 
these procedures, the patient’s condi- 
tion improved. However, she contin- 
ued to show cyanosis of the lips, hands, 
and feet. Feedings consisted of egg- 
nog and plain milk. In addition, she 
received 5 grains of bismuth subearbo- 
nate, orally, every 4 hours. 

On the afternoon of the day of ad- 
mission, the temperature rose to 102° 
Ik’. Penicillin was started. Versenate, 
5.0 ¢.c. in 250 «ec. of 5 per cent dex- 
trose in water, was given intravenously. 
By 4:00 p.m. of the same afternoon, 
the general condition was improved al- 
though cyanosis was still noted. It 
was then decided to dv an exchange 
transfusion. A saphenous vein eut- 
down was performed and a polyethyl- 
ene tube was inserted through the vein 
into the femoral vein for some 5 
inches; 1,433 ¢.c. of blood was given 
in increments of 20 ¢.c. and the same 
amount was removed. The procedure 
was accomplished in 2 hours. Caleium 
gluconate was given, 2.0 ¢.c. for each 
100 ¢.c. of blood introduced, to avert 
tetany. During the course of the ex- 
change, the patient remained in a rela- 
tively good condition. Her color and 
general condition gradually improved 
and by the following morning she was 
markedly improved. 


Laboratory findings were as follows: 
red blood cells 3,600,000; hemoglobin, 
13.5 Gm.; hematoerit 33 per cent; white 
blood cells, 24,800 with 58 per cent 
segmental forms and 40 per cent lvm- 
phocytes; sedimentation rate, 3 mm. 
per hour. Urinalysis showed amber 
color, acid reaction, glucose and al- 
bumin negative with acetone, 1 plus, 
10 to 12 white blood cells and 0 to 2 
red blood cells. Stool was positive for 
occult blood.. Serum iron level was 3.5 
mg. per cent. Serum electrolytes 
showed CO, combining power, 27 mEq., 
sodium 152 mEq., potassium 4.1 mEq., 
and chloride 112 mEq. Other findings 
were icteric index, 5 units; thymol tur- 
bidity, 1 plus; cephalin flocculation, 4 
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plus; albumin/globulin, 3.7/1.4; chol- 


esterol/esters, 136/81. 
Was negative. 

On the second hospital day the child 
was much improved. Color was good, 
temperature 100° F., and she retained 
fluids well. Tachyeardia was still pres- 
ent and she continued to pass black 
watery stools. Improvement continued 
apace, and by the morning of the 
fourth day, she was fully recovered. 
Physical findings were completely nor- 
mal. Gastrointestinal roentgenological 
study done on the sixth hospital day 
was negative. Patient was discharged 
after eight days of hospitalization. 


X-ray of chest 


DISCUSSION 

It appears, on reviewing the litera- 
ture, that most cases have occurred in 
children and 32 months 
of age. appear as 
early as 30 to 60 minutes after inges- 
The severity of 


between 18 
Symptoms may 
tion of the tablets. 
the symptoms is not necessarily related 
to the number of tablets 
Vomiting appears early, followed by 
Diarrhea and 


ingested. 


drowsiness and pallor. 
dehydration gradually lead to shock 


and coma. Hemorrhage, especially 


hematemesis, may oecur early and 


Death may oceur 
A further feature 


sometimes be severe. 
in 12 to 24 hours. 

that should be mentioned is a mislead- 
ing period of clinical improvement pre- 
ceding collapse, which has been ob- 
served in some fatal eases during the 
Death might 


sometimes occur up to 50 to 72 hours 


second 24-hour period. 


after ingestion of the tablets. 
Spencer* believed that the vomiting, 
hematemesis, and collapse could be ex- 
plained by the direct corrosive effect 
of iron salts on the stomach wall, and 
that death in the first few hours was 
due to shock. If the voung patient 
survives the shock of the first stage, 
a deceiving improvement will be seen. 
Shortly after ingestion of the tablets, 
iron will be absorbed from the gastric 
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THE 


The level 
of circulating 15 to 
100 the This 
amount of iron in the serum can cause 
Necrop- 


mucosa and upper jejunum. 
iron eould reach 


times normal level. 
a profound cell dysfunction. 

sies have shown that the liver, spleen, 
kidney, brain have been 
variously affected. Some tissues may 
be damaged more than others. In- 
volvement of the central nervous sys- 


lung, and 


tem is occasionally severe enough to 


eause death within the second and 
third 24-hour periods. 
Recently, work has been done to 


clarify the effects of poisoning with the 
iron and the death. 
Brown and Gray® in an excellent ap- 
praisal of the subject, together with a 
fine study of the pathological physi- 
ology, came to the conclusion “that, 
immediately after the ingestion and 
absorption of large amounts of iron, 
shock due to the presence of a cireu- 


salts “ause of 


lating vasodepressant occurs; subse- 


quently there is protein loss by 
and at 


de- 
struction and renal discharge, 
the same time protein synthesis is de- 
pressed by liver necrosis and the effects 
The de- 


struction of protein and loss of syn- 


of reticulo-endothelial block. 


thesis lead to a hypoproteinemia of 
varying degree accompanied by an al- 
teration in amino acid metabolism, the 
latter manifested as a hepatic coma.” 
Shorr 
that ferritin was a vasodepressant, and 


and associates® demonstrated 


Smith’ considers that in iron poison- 
ing excessive amounts of ferritin may 
be produced and released into the cir- 
culation, initiating and maintaining 
the vasomotor collapse characteristic 
of the early stages of iron poisoning. 
there is circulating in 


In any ease, 


the serum a dangerously noxious sub- 
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stance which might produce a fatality 
quite quickly and unexpectedly. This 
unfortunate result might occur after a 
temporary improvement in the pa- 
tient’s condition following emergency 
shock therapy. This then was the 
‘ationale in performing the exchange 
transfusion—to remove this toxie sub- 
stance from the circulation. The prog- 
ress of the case justified the procedure. 
Exchange transfusions have been used 
to treat successfully cases of methy! 
salicylate poisoning’ and borie acid 
poisoning.® 
SUMMARY 


A ease of ferrous sulfate poisoning 
is reported in an 18-month-old child. 
In addition to the routine measures, 
the child received an exchange trans- 
fusion of 1,433 ml. of blood. The in- 
fant made an excellent recovery. 
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INCARCERATION OF MECKEL’S DIVERTICULUM IN AN INGUINAL 
HERNIA 


ALLEN H. King, LizruTENANT (MC), USNR 


RP 


JACKSONVILLE, Fa. 


CCORDING to most necropsy re- 
A ports, Meckel’s diverticulum oe- 
curs in approximately 2 per cent of all 
persons. The embryology and anatomy 
have been completely reviewed in the 
literature and texts. The preponder- 
ance of cases in males is well known 
but poorly understood. This anomaly 
may give rise to serious complications 
which occur chiefly in the first and see- 
ond deeades of life. For this reason 
the pediatrician and the pediatric sur- 
geon must maintain a high index of 
suspicion concerning this curious ab- 
normality which can mimie so many 
conditions. 

There are several very good general 
reviews of the complications of Meck- 
el’s diverticulum,'* ineluding hemor- 
rhage, perforation, inflammation, ob- 
Moore 
and Parsons’ reviewed neoplasms of 


struction, and intussusception. 


this lesion. Caleuli,® fishbones,’ and 
other foreign bodies have been re- 
ported. Michael’ reviewed tuberculo- 


sis. One very interesting report of a 
prenatal case with gangrene of the di- 
verticulum at birth was presented by 
Chaffin." 

The purpose of this paper is to re- 
port a ease of Meckel’s diverticulum 
presenting as an inguinal hernia and 
to review the literature concerning this 
complication because the pediatric lit- 


From the Department of Pediatrics, U. 8S. 
Naval Hospital, Jacksonville, Fla. 

The opinions or assertions contained in this 
article are the private ones of the author 
and are not to be construed as official or 
reflecting the views of the Navy Department 
or the Naval Service at large. 


erature is essentially void of this sub- 


ject. 
REPORT OF A CASE 

A 4-week-old white boy was admitted 
to the U. S. Naval Hospital, Jackson- 
ville, Florida, on Nov. 27, 1957, be- 
cause his mother noted a fulness in his 
right scrotum the evening prior while 
changing his diaper. The ‘‘lump”’ in- 
creased in size and the baby became 
very fussy. Stools were normal and 
there had been no vomiting. Because 
of persistence of the mass, the parents 
brought the baby to the hospital at 
3:00 a.m. Past history was noncon- 
tributory. Birth weight was 6 pounds. 

On examination, he was a well-de- 
veloped, well-nourished infant who ap- 
peared to be in no distress except that 
he eried loudly when his serotum was 
manipulated. The vital signs were all 


normal. The weight was 7 pounds 8 
ounces. Abnormal findings were 


limited to the genitalia. There was a 
right indirect inguinal hernia with a 
serotal mass which was semitranslu- 
cent, firm, tender, and irreducible. 

Laboratory studies showed a hemo- 
globin of 13.0 Gm. per 100 ml., and 
11,150 white blood cells per cubie milli- 
meter with a normal differential. Rou- 
tine urinalysis was normal. Plain 
roentgenogram of the abdomen re- 
vealed no abnormality. 

The initial hospital course ineluded 
attempt to reduce the hernia, employ- 
ing meperidine hydrochloride (Dem- 
erol), Trendelenburg position, and ice 
packs to the scrotum. The infant was 
placed on intravenous infusion of 14 
strength saline and 214 per cent dex- 
trose in water. After attempting re- 
duction of the hernia for 114 hours, 
the surgeon was notified.* 

*Surgery was performed by Peter S. Kroll, 
Captain (MC), USN. 
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The baby was prepared for surgery 
in the usual manner. An inguinal in- 
cision was made and a tiny hernia was 
reduced; however, a 3.0 em. Meckel’s 
diverticulum had entered the scrotum 
as a direct hernia. A right reetus in- 
cision was made, and the entire ileum 
was exposed for examination. The 
portions of ileum adjacent to the diver- 
ticulum appeared dark, as did the 
mesentery. Hot packs were applied 
to the compromised section of bowel, 
and after 30 minutes the integrity ot 
the bowel returned. The diverticulum 
was exeised, no reseetion of 
ileum was required. The wound was 
closed in the usual manner, the baby 
was transfused with 40 ml. whole blood 
and returned to the ward. His post- 
operative course was uneventful and 
he was discharged in good condition, 
Dee. 10,1957. Pathological report con- 
firmed the diagnosis of Meckel’s diver- 
ticulum without inflammation or heter- 
On outpatient examina- 
after discharge, he 
well. His right 


since 


otopie tissue. 
tion one month 
seemed completely 
testis felt normal. 
DISCUSSION THE 


AND REVIEW OF 


LITERATURE 
The possibility of a diverticulum of 


the ileum presenting in an inguinal 


hernia is r latively rare, even though 


this possibility is mentioned in most 
Watson,® in his 


1938, 


textbooks ol surgery, 


exhaustive review of hernias in 
ceolleeted 96 cases where Meckel’s diver- 
ticulum was found in an ineuinal 


hernia. He stresses that, unlike other 
complications of Meckel’s diverticulum, 
those presenting as an inguinal hernia 
Sinee Wat- 


been 


are most rare in childhood. 


son's there have several 


report 5 


individual reports of isolated eases,’ 
all in adults 

This rare complication in ehildren 

in the pediatrician’s 


the 


must be kept 


mind, beeause mildness and in- 


sidiousness ot loeal 


symptoms 


may 
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eause delay in surgical correction 01 
strangulation. 


SUMMARY 


A most unusual complication of 
Meckel’s diverticulum in childhood is 
presented, the literature is reviewed, 
and the importance of suspicion of 
this anomaly to further rapid surgical 


intervention is stressed. 
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FAMILIAL DYSAUTONOMIA 


Haroup E. STap.er, M.D. 
INDIANAPOLIS, IND. 


HE original deseription' and sub- 
sequent investigations of familial 
dysautonomia” * have led to the elari- 
fication of a most bizarre clinical syn- 
The rather peculiar pattern 
of signs and symptoms was found to 


drome. 


be present when our patient was ob- 


served. 
CASE REPORT 


G. W., born Jan. 21, 1951, had a 
birth weight of 8 pounds 3 ounces. He 
suffered from colic and appeared to im- 
prove with the administration of goat’s 
milk. Febrility had been marked with 
even minimal infections, and, on one 
oceasion, a convulsion occurred with 
a temperature of 105° F., although ele- 
vation of temperature to this and even 
higher level on occasions was not ac- 
companied by seizures. Respiratory in- 
feetions had been noted on frequent 
oeeasions. The child had always evi- 
denced a peculiar insensitivity to pain 
and tended to be dry-eyed on the rare 
occasions that he eried. Presence of 
corneal ulcer is questionable. The tend- 
ency to develop erythematous skin 
eruption had been slight and was re- 
lated to excitement. Difficulty in writ- 
ing, particularly in spacing, was noted 
when the child started to school. His 
work was of superior level in most re- 
spects. 

The child had complained of ab- 
dominal (later localized as epigastric) 
pain during the year (1957) prior to 
his hospitalization and this discomfort 
was accompanied by profuse sweats, 
coldness in the hands and feet, and loss 
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of appetite. Constipation and diffi- 
culty with passage of urine had been 
constant annoyanees. An attack of se- 
vere arthritis in the patient’s mother, 
which necessitated her hospitalization, 


of patient, G. W., 


Fig. 1.—Photograph 
showing awkward appearance, facies of appre- 


hension, and scoliosis. 

had led to an exacerbation of the pa- 
tient’s symptoms several months be- 
fore. Two weeks prior to hospitaliza- 
tion, the child suddenly fainted when 
he jumped from the bathtub. His 
temperature was recorded at 100° F., 
rectally, but soon dropped to a sub- 
normal level. 
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Vision and hearing were normal. bornness. Physical punishment was 
The gag reflex was present. Blood entirely without effect. 
pressure taken at rest was 102/65 mm. The patient’s father had _ been 
Hg. treated for peptie ulcer, the mother 
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Fig. 2 Electroencephalogram showing generalized instability There is generalized slow 


ictivity one minute after hyperventilation 


Dysphagia, drooling, cyclic vomiting, for infectional arthritis. Both par- 
and breath-holding had never been ents were of pure English descent, 
noted in the child. Emotional upsets and close check revealed that no mar- 
had been quite marked for months and riage with Jewish individuals had oe- 
had often been manifested by stub- curred. G. W. had one sister, aged 
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12 years, who suffered from nervous- 
ness and abdominal pain and was a 
behavior problem up to 3 years ago 
when improvement began. 

The patient was of slender build, 
52 inehes tall, with a weight of 51 
pounds. He appeared rather pale 
and his gait was awkward. Ability 
to move the fingers quickly was mark- 
edly reduced. There was evidence of 
a left convex dorsolumbar scoliosis 
with 1 ineh elevation of the right hip. 
The lower extremities were of equal 
length when measured in the flat 
position. Toe and heel walking were 
performed clumsily. The peripheral 
reflexes were very hypoactive. 

Barium study of the upper intes- 
tinal tract was negative, as were radio- 
grams of the dorsolumbar spine and 
the chest. The red blood cells num- 
bered 3.96 million and the white 
blood cells 5,900 per cubic millimeter of 
blood. The hemoglobin concentration 
was 12.2 grams per 100 c.c. of blood. 
The differential count was normal as 
was the urine. The electroencephalo- 
gram was reported as indicative of 
dysrhythmia, grade II, generalized. 
Dr. Bonsett’s description read as fol- 
lows: ‘‘The significant abnormality in 
the record consists of brief episodes of 
higher amplitude irregular discharges 
occurring simultaneously in all head 
regions. The activity is not synchro- 
nous. With hyperventilation, there 
was a very good buildup of slow ac- 
tivity. This persisted for an abnormal 
length of time following hyperventila- 
tion. The principal characteristic of 
the record is instability. The simul- 
taneous discharge of slow activity in 
all head regions is suggestive of a deep 
seated midline disturbance.’’ An elec- 
troencephalographie tracing was made 
on the 12-year-old sister, who was 
found to be normal. 

The child was observed closely for 
any change in his reactions. The blood 
pressure taken in the lying position 








was found to be 102/65 mm. Hg. This 
figure was found to drop to 95/60 mm. 
Hg when the patient suddenly rose to 
standing position. The drop is slight, 
vet it is more significant since the 
usual expected elevation did not oe- 
eur. Dizziness was not noted. It is 
reasonable to believe that the attack of 
syneope on rising from the bathtub 
was aggravated by sudden tempera- 
ture change—warm water to cool at- 
mosphere. The abdominal pain did 
not reeur during hospitalization, yet 
anorexia was a persistent problem. The 
child was insensitive to heavy pretibial 
pressure and to pinprick. Corneal 
uleeration was not found. 


Addenda: 
Wechsler Intelligence Seale 
for Children: 
Verbal 1.Q. 109. 
Perform. [.Q. 107. 
Porteus Maze Mental Age: 
S14 years. 
COMMENT 


A ease of familial dysautonomia in 
a non-Jewish child is reported. The 
child showed all of the cardinal svmp- 
toms with the exception of disturbance 
in the swallowing reflex. 


I express my appreciation to Dr, Francis 
P. Sheehan, M.D., for aid in gathering the 
data, and to Dr. Chas. A. Bonsett, M.D., for 
his electroencephalographie interpretations. 
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LEPTOMENINGITIS DUE TO GAFFKYA TETRAGENA 
Repvort or A Case TREATED WitH CHLOROMYCETIN AND A Brier REVIEW OF THE 
LITERATURE 


Maurice L. Perov, M.D., Ropert T. Fretpine, M.D., ANpb 
Harotp M. Neuson, B.S.M.T. 
STERLING, ILL. 


FN ye seotainge infeetions caused by REPORT OF CASE 

Gaffkya tetragena are rare, lep- The patient, R. S., is a 12-year-old 
tomeningitis is even more rare. A white boy who was admitted to the 
perusal of both the Ameriean and hospital by ambulance in a state of 
foreign literature reveals only 15 eases Uneonsiousness and repeated convul- 
sions. The present illness started the 


of leptomeningitis attributed to : 
day prior to admission with the sym- 


Gaffkya tetragena. Bezangon and toms of dizziness, vomiting, and fever. 
Lepage? in 1898, reported the first The vomiting became intermittent and 
ease. The other 14 cases were reported projectile. The dizziness inereased 
by Griewe and assoeciates'’® (1899), and changed gradually to drowsiness 
On ttinger and Malloizel** (1906), and then unconsciousness accompanied 
: “- pose ie ; se by eonvulsions. The past history is 
Pende 1907), Vineent (1908), negative except that during infaney 


Ramond and Résibois*' (1915) 2 eases, and childhood the patient has been con- 
Perfetti and Monziols’ (1918), sidered “sickly.” 


Leschke™ (1919), Blum and associates® Physical examination revealed a tall, 
1923). Bonnanot (1931). Reiman” underweight 12-year-old boy, uncon- 
; scious, evanotie, with twitching of all 

1935), MeGowan and Kisner™* (1939), of the extremities. Pulse was 100: 
Criseitiello® (1939), and Leach and _ respirations 20. Neurological examina- 
Medinger' 1941). From 1941 to tion revealed nuchal rigidity and pos- 


sible Kernig’s sign. Ophthalmoseopic 


1957 no eases of Gaffkya tetraqena ‘ : 2 
examination was _ noneontributory. 


leptomeningitis were reported. How- — geyeral spinal fluid studies were made, 
ever, there were a few reports of the first, on April 30, 1956, revealed 
endocarditis,” * * ™ gingivitis,” sinusi- clear fluid without pellicle; 23 cells 


per eubie millimeter, all lymphoeytes; 
; aad <a 1 plus Pandy reaction; 126 mg. per 
organism. The purpose of this paper  eent protein; and 310 mg. per cent 
is to report the sixteenth case of glucose. The blood glucose was also 
Gafikya tetragena leptomeningitis, to elevated (350 mg. per cent), but within 
a day both the blood and spinal fluid 
glucose returned to normal and re- 
mained normal throughout the entire 
course of the illness. This transient 
From the Community General Hospital hyperglycemia was attributed to the 


tis,” and carbunele™* caused by this 


make a brief review of the literature, 
and to outline and diseuss briefly the 


characteristies of this illness. 
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convulsive state and is believed to be 
eaused by increased intracranial pres- 
sure and inereased secretion of epi- 
nephrine, a phenomenon analogous to 
the so-called ‘‘diabetie piqire.’’ <A 
Gram stain of the spinal fluid revealed 
seattered extracellular gram-positive 
cocci which had a tendeney toward 





Fig. 1.—Gram stain of colonies from blood 
igar plate. Note characteristic tetrads 
(x650.) 





Fig. 2.—Gram stain of colonies from blood 


agar plate. Note again well-formed tetrads 
{ 


~« 2,000.) 


tetrad arrangement, were seemingly 
encapsulated, and, in brief, resembled 
Gaffkya tetragena. The possibility of 
this organism being a primary or 
secondary invader was considered. 
The spinal fluid study was repeated 
on May 2, 1956, with the following 
result: clear fluid without pellicle; 10 
eells per eubie millimeter; all lympho- 
eytes; 2 plus Pandy reaction; protein 
90 per cent; sugar 41 per cent; colloi- 
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dal gold curve 4433210000 (first zone 
or paretiec curve). The possibility of 
cerebrospinal syphilis was excluded, 
however, by a negative Kahn reaction 
and the absence of a history of syphilis. 

Both aerobie and anaerobie cultures 
were made on chocolate agar and brain 
heart infusion. The anaerobie culture 
yielded no growth after two weeks 


and was discarded. The chocolate 
agar also revealed no growth after 


two weeks. After 48 hours there was 
no visible growth in the brain heart 
infusion but on the fourth day growth 
was visible and characterized by a 
viscous sediment. Subculture was 
started on blood agar plate and after 24 
hours a few small colonies appeared 
which could be well studied the follow- 
ing day. They were small, delicate, 
circular, convex, whitish-gray, slightly 
opaque, shiny and slimy. There 
was a slight green or alpha type 
hemolysis around the colonies. After 
a few days the colonies became 
whitish-gray and then whitish-yellow. 
Gram stain of the young colonies re- 
vealed pure culture of gram-positive 
coeei arranged generally in tetrads 
and diagnosed as Gaffkya tetragena 
(Figs. 1 and 2). The older colonies 
on direct smear revealed fewer tetrads. 
The organism coagulated milk, did not 
liquefy gelatin, and fermented carbo- 
hydrates (lactose, dextrose, and su- 
crose). It was found to be sensitive 
in vitro to Chloromyeetin (10 meg.) ; 
erythromyein (5 meg.), and dihydro- 
streptomycin (10 meg.). It was not 
sensitive to Aureomyein (10 meg.), 
penicillin (5 units), Terramyein (10 
meg.), and tetracycline (10 meg.). 
Fig. 3 gives a comparative study of 
the medication used and its effect on 
the patient’s fever during the 15 days 
of illness. The study of Fig. 3 and 
of the patient’s hospital course gives 
a clear picture of the progress of the 
illness as influenced by antibiotic 
therapy. After 48 hours of Dihydro- 
cillin therapy the patient failed to 
improve and became worse. His fever 
increased and he relapsed into coma 
after a short period of consciousness 
following admission. His convulsions 
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hecame more frequent and his cyanosis 
inereased. The severity of the convul- 
sions was an outstanding clinical fea- 
ture, on two oceasions requiring 3 34 
grains sodium Amytal intravenously. 
After Chloromyeetin therapy was 
started, the patient improved very 
quickly and within two days sat up 
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in 1881. The characteristic features 
of the organism are fairly well known. 
That the organism may cause lepto- 
meningitis is less well known. We be- 
lieve that the case presented here pos- 
sesses the necessary clinical and bae- 
teriologieal characteristics of Gaffkya 
tetragena leptomeningitis. The diag- 
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Fig. 3 Correlation between fever and antibiotics therapy during the 15 days of illness. 


in bed, conscious, and temporarily 
afebrile. This turn toward complete 
rehabilitation continued despite with- 
drawal of Dihydroeillin, and the pa- 
tient hereafter remained asymptomatic 
except for intermittent low-grade fe- 
ver. He was discharged completely 
recovered and still is in good health 
21 months after his illness. Spinal 
fluid studies done prior to the pa- 
tient’s discharge from the hospital 
were all negative. 


REVIEW OF THE LITERATURE AND 
DISCUSSION 


Gaffkya tetragena, as the name indi- 
eates, was first deseribed by Gaffky’ 


nosis depends in final analysis on the 
typical tetrad arrangement of the 
coecoid organisms, their cultural char- 
acteristies and microbie dissociation. 
The 15 previously reported eases have 
already been enumerated and their 
individual features outlined. 

The general characteristies of the ill- 
ness are tabulated in Table I, which 
points out that Gaffkya tetragena 
leptomeningitis is a very rare but, up 
to now, a very serious infection, with 
more than 75 per cent fatality. It 
is quite certain, however, that with 
the advent of antibiotics the outcome 
will be brighter. This will depend on 
vigorous antibiotic treatment, the drug 














PEROU ET AL. : 
TABLE I. CLINICAI 
INCIDENCE AGE SEX 
Extremely Strikes Favors 
rare adults male over 
(only 16 (younger female by 
eases patient, a ratio of 
pub- 12 years about 


old; older 
patient, 
58 years 


old ) 


lished ) 
one 


three to 


ONSET 
& TYPE 
Onset 
den; in- 
flamma- 
tion may 
be sup- 
purative 
or non- 
suppura- 
tive 


of choice being the one so proved by 
in vitro sensitivity study and in vivo 


therapeutic trials. 


In the absence of 


sensitivity study, Chloromyeetin and 
Terramyein are considered best. It 


it seems to be. 
istence. 


SUMMARY 


Gaffkya_ tetragena. 


per cent of them fatal. 
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is probably more common than 
number of reported cases suggests. 
The prognosis should be much better in 
the era of vigorous antibiotic therapy. 


Endocarditis 

subaguda. Rev. clin. espaii. 34: 
and Lepage, C.: 
suppurative localisée die au Micrococcus 
Soc. 


Vaucher, E., and 
tétragénes, 


Following 
ment With Sulfanilamide, New England 


is very probable that Gaffkya tetrag- 
ena leptomeningitis is not as rare as 
Awareness of its oe- 
currence will help in detecting its ex- 


This paper deals with the clinical 
and bacteriological study and the sue- 
cessful antibiotic therapy of a 12-year- 
old boy with leptomeningitis due to 
Only 
vases of leptomeningitis caused by this 
organism have been reported, with 75 
The infection 


other 


the 


bacteriana 
340, 1949. 
Méningite 


méd. d. 


Karbiener: 


Rev. de 


4. Bonnano, A. M.: Cited by Reiman.22 
Subacute 
Endocarditis Caused by Gaffkya Tetra- 
Report of a Case, New England 


Bacterial 


Meningitis due to 
Report of a 


Treat- 


sud- 
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Manners and Success 


There have always been various opinions relative to the influence of personal manners 


upon the professional success of physicians; and doubtless there still are. 


Notwithstanding, 


the majority of individuals, in and out of the profession, incline to yield the palm to that 
unaffected and dignified courtesy which is ever the prompting of a kind heart and a sensible 


head. 


or towards the sufferer from unforseen casualty. 
the most politic—to look at them in no higher light. 
however, prompts the medical practitioner to observe not only the outward, but the inward 
We therefore regret, when we observe, as we sometimes do, an aspirant 
for fame and success in our calling, inclined to adopt a strained, eccentric and unnatural 
worse than that, a blunt, rude, pert or overbearing deportment 
There sometimes are birds, barely fledged, who endeavor very 


amenities of life. 


manner or 
elders if not his betters. 
absurdly to plume : 

to be ‘‘taken down a peg,’’ after a time. 


which experience soon cures, that most needs animadversion. 
tone and words of juniors to seniors, which unfortunately has come to late to characterize 
in every sphere of life and in all sorts of occupations. 


‘Young Ameriea,’’ 


FroM THE BOSTON MEDICAL AND SURGICAI 
JOURNAL, AuG. 19, 1858. 


The simple graces of manner which a hearty interest in 
spontaneously prompts, are never more acceptable than when manifested in the sick-room, 


as broad a wing as older and higher fliers. 
It is not, however, this harmless little arrogance, 


human welfare always 


The usages of true politeness are ever 
Every noble and tender sentiment, 


towards his 
They are exceedingly apt 


It is the insolent, unmannerly 

















A CASE OF MALIGNANT SACROCOCCYGEAL TERATOMA 


E. M. McConneti, M.D. 
LIVERPOOL, ENGLAND 


INTRODUCTION 


HE development of malignancy in 

a sacrococeygeal tumor is uneom- 
mon. The first example was recorded 
by Rudolphy.’ Lisco,® in an extensive 
survey of the literature, found seven 
definite examples of this condition, and 
added two cases from his own records. 
Ravitch and Smith,’ in a review of 48 
published eases of congenital sacro- 
coceygeal tumors, found evidence of 
malignant change in 8 eases (17 per 
eent). <A similar incidence of malig- 
naney occurred in the series described 
by Gross, Clatworthy, and Meeker*- 
7 instanees of clinical and histological 
Hickey 


and Layton* described one example of 


malignaney out of 40 eases. 


clinieal and histological malignaney in 
In all of the eases 
deseribed, only one element of the tera- 
toma assumed a malignant character, 


a series of 9 eases. 


and the commonest type of tumor re- 


sulting was a_ papillary adenocar- 


cinoma. 

In view of the comparative rarity 
of the condition, it was felt worth re- 
cording the following single case in 
which symptoms due to malignant ero- 
sion of the lumbar vertebrae were the 
first indication that an apparently be- 
within 24 
hours of birth, had undergone a malig- 


nign teratoma, removed 


nant change. 


From the Department of Pathology, Liver- 
pool 


Radium Institute. 
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CLINICAL HISTORY 


birth 
to have a large (12 by 6 em.) sacro- 
eoceygeal tumor involving the lower 
half of the sacrum and the coceyx and 


A female child was noted at 


displacing the anus forward. This was 
successfully removed within 24 hours 
of birth, and histological examination 
of the tumor showed a typical benign 
teratoma, which included squamous 
and glandular epithelium, nervous tis- 
sue, muscle, cartilage, fibrous and vas- 
cular tissue. All these various ele- 
ments were well differentiated and 
adult in type and there was no sug- 
gestion of malignaney. The child re- 
mained completely well for 2 years and 
9 months, when she complained of pain 
in her back following a fall. Clinical 
examination at this stage showed a 
fretful but otherwise healthy and well- 
nourished child; however, there was 
tenderness over the lower lumbar spine 
and a reeurrent swelling was noted in 
the buttocks. Reetal examination re- 
vealed a firm tumor lying between thx 
rectum and sacrum, and radiological 
examination showed metastatic deposits 
in the third and fourth lumbar verte- 
brae with complete collapse of the third 
lumbar vertebra. A biopsy examina- 
tion of the gluteal tumor showed a 
papillary adenocarcinoma. 
Radiotherapy to the gluteal tumor 
and the vertebral column eaused a re- 
gression in the size of the tumor and 
relief from pain. However, the child’s 
condition deteriorated rapidly; she was 
pyrexial, and radiological examination 
of the chest showed enlargement of the 
hilar lymph nodes and infiltration of 
both lung fields. In view of the pres- 
ence of the malignant sacrococcygeal 











190 THE JOURNAL OF PEDIATRICS 


tumor and metastatic deposits in the 
vertebral column, the pulmonary 
changes were presumed to be neoplastic 
in nature. Death oceurred five months 
after the initial complaint of pain in 
the back. 


PATHOLOGY 


Autopsy showed an extremely ema- 
ciated female child, with a protuber- 
ant abdomen, edema. of the legs, and 
scattered petechial hemorrhages on the 
body surface. The biopsy incision was 
well healed and there was no external 
evidence of any gluteal tumor. In- 
ternally, a large, friable tumor was 
present in the pelvis. It was lying 
posteriorly to the reetum, invading 
the sacrum and coceyx, spreading 
anterolaterally around the pelvis and 
superiorly into the psoas muscles from 
where it had invaded the second and 
third lumbar, and the sixth and 
seventh thoracie vertebrae; complete 
collapse of the third lumbar vertebra 
had oeceurred. 

The liver was enlarged to twice nor- 
mal size due to multiple deposits of 
tumor. These deposits varied in size 
between 1 and 20 mm. in diameter and 
appeared to be of two types. The 
larger tumors were soft in consisteney, 
with neerotie and hemorrhagic changes, 
and appeared to be metastatie deposits 
from a malignant tumor. The appear- 
ance of the smaller nodules was very 
suggestive of miliary tubereles; similar 
small nodules were seattered through- 
out the spleen. 

Within the thoracic cavity there was 
a small straw-colored pleural effusion 
on the right side. The hilar lymph 
nodes were enlarged up to 1.0 em. in 
diameter, their eut surfaces presenting 
areas of both easeation and hemor- 
rhage. Metastatie deposits of tumor 
were seattered throughout both lungs. 
They presented a similar appearance 
to the larger hepatie tumors, being 
very soft in consistency and white in 
eolor, with areas of necrosis and hemor- 
rhage. The right lung, in addition, 
was diffusely infiltrated by nodules, 
1 to 2 mm. in diameter, which were 


again very suggestive of miliary tuber- 
eles. The other organs showed no sig- 
nificant abnormality. 

Histological examination of the sa- 
crocoeeygeal tumor showed a papillary 
adenocarcinoma similar to the biopsy, 
with a very characteristic appearance 
(Fig. 1). The papillae comprising the 
tumor were formed of an extremely 
delieate, vascularized branching net- 
work of connective tissue, covered by 
a single layer of epithelium-like cells, 
which had a large, spherical nucleus, 
poor in chromatin and pale staining 
(Fig. 2). Some of the cells were mul- 
tinucleate, and in a few eases a nucleo- 
lus was present. The cytoplasm was 
seanty and somewhat granular. <A 
striking resemblance to a string of 
beads was given by this single layer 
of cells with almost naked nuclei ar- 
ranged over the connective tissue pap- 
illary proliferations. In some areas 
the cells were arranged in sheets; here 
the cytoplasm tended to be more abun- 
dant and foamy (Fig. 3). In other 
areas the papillary structure gave way 
to an acinar arrangement, the cells 
having flattened nuclei and seanty 
eytoplasm. This latter picture ap- 
peared to be the result of a degenera- 
tive change in the delicate connective 
tissue in the core of the papillae, and 
was associated with areas of a myxom- 
atous type of degeneration and of 
necrosis. 

Deposits of a similar tumor were 
present in the liver, lungs, hilar lymph 
nodes, and in various vertebrae (Fig. 
4). 


The small nodules noted macro- 
secopieally in the liver, spleen, and 
right lunge were confirmed histologi- 


eally as being miliary tubercles. The 
hilar lymph nodes showed a ecaseous 
tuberculosis in addition to the meta- 
static tumor. Histological examination 
of the lungs also showed a tubereulous 
bronchopneumonia. These broncho- 
pneumonie foci were misdiagnosed at 
the autopsy as areas of tumor. Tuber- 


ele bacilli were demonstrated in the 
saseous hilar lymph nodes, liver, lungs, 
and spleen. 











. 1—Typical papillary appearance of the tumor (100). 
. 2.—Higher magnification showing detailed structure of the papillae (400). 


3.—Sheetlike arrangement of cells (x400). 
‘ig. 4.—Secondary deposit of the tumor in the liver (x100). 








THE 


DISCUSSION 
The problems of etiology and nature 
teratomas have 
aroused interest for many years; how- 
ever, their latent malignancy has not 
Law® ad- 
voeated removal of pelvie tumors hav- 


of sacrococcygeal 


always been appreciated. 


ing sacral attachments owing to their 
tendency of malignant degeneration. 
Alter, and 
(jross and associates,* and Hickey and 


Stewart, Craig,’® Liseo,* 
Layton’ have all stressed the need for 


adequate removal of sacrococcygeal 
tumors in the neonatal period, possibly 
followed by prophylactic radiotherapy, 
as a malignant change is usually sited 
at the base of the tumor, involving the 
sacrum and ecoeeyx. Gross and asso- 
ciates and Hickey and Layton consider 
that risk of subsequent malignant de- 
generation following adequate surgical 
removal in the neonatal period is small. 
In the series of 30 cases treated in the 
neonatal period by Gross, malignancy 
supervened on 2 oceasions; Hickey and 
Layton, in a review of 38 eases treated 
prior to 4 months of age, found only 


/ biological 


2 examples of subsequent 
malignaney. The prognosis is far less 
favorable when adequate removal is 
not undertaken within this period, and 
the majority of eases recorded in which 
a malignant change has occurred fall 
into this eategory. Hickey and Layton, 
in a review of 25 eases in which ther- 
apy was delayed until after 4 months 
of age, found evidence of subsequent 
biological malignancy in 16 eases. 

In the present case an extensive re- 
section of an apparently benign tera- 
successfully performed 


toma was 


within 24 hours of birth, the mani- 


festations of the malignant transfor- 


mation in residual tumor tissue being 


delayed until after a symptom-free la- 
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tent period of 33 months, which is con- 
siderably longer than the average in 
the eases recorded. Symptoms refer- 
able to a distant metastasis drew atten- 
tion to the malignant change, the child 
complaining of pain and tenderness in 
her back, which was initially attributed 
to trauma but was, in fact, the result 
of malignant infiltration and collapse 
of a lumbar vertebra. 

When a malignant change oceurs in 
a teratoma, it usually involves one tis- 
sue element only, and the sacrococeyg- 
al teratomas are no exception to this 
rule. There are eleven cases recorded 
in the literature in which the histologi- 
cal features of the tumor are deseribed, 
and although in some eases the deserip- 
tions are brief, it is very interesting to 
note that in nine of 
Rudolphy,® Fletcher and 
Bergmann,' Stewart and associates," 
Renner and Goodsitt,S Liseo,® Ravitch 
and Smith,’ and Hickey and Layton,‘ 
the malignant tumors were papillary 
adenocarcinomas with the same char- 


these eases 


Waring,” 


acteristic appearances as the present 
ease. The prognosis in all these eases 
is very bad, death occurring within a 
few months of the diagnosis of malig- 
local and 


the 


nancy, with reeurrence 


metastasis to liver, lungs, and 
lymph nodes. 

The clinical picture in the present 
case was complicated terminally by a 
infection, 


for 


generalized tuberculous 


which accounted at least in part 
the rapid deterioration in the child's 
condition, and for the pyrexia, attri- 
buted during life to the neoplastie eon- 


dition. 
SUMMARY 


A ease of malignant degeneration 


in a sacrococeygeal tumor removed 
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within 24 hours of birth is described. 
After a symptom-free latent period of 
2 years and 9 months, pain in the 
back, due to malignant infiltration of 
the lumbar vertebrae, drew attention 
to the malignant transformation. The 
resultant tumor was a papillary ade- 
nocareinoma. The elinieal and autopsy 
findings were confused by a generalized 


tubereulous infection. 


L wish to thank Dr. M. 8. Milln for per 
mission to publish the clinical details of this 


ease. 
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Case 1—This 84-year-old white 
hoy entered The Children’s Medical 
Center with the chief complaint of a 
painless lump on the right side of the 
neck of fourteen months’ duration. 

At age 4 months, he was given 250 
roentgens of x-ray therapy to an he- 
mangioma of the anterior chest wall, 
and 300 roentgens to a similar lesion 

One year later, a see- 
of 300 roentgens was 


of the left arm. 
ond treatment 
wall lesion: both 


under- 


given to the chest 


hemangiomata subsequently 
went complete regression. 

At 7% vears of age, a removal of 
the tonsils and adenoids was _per- 
formed elsewhere because of repeated 
colds. Immediately postoperatively, 
he complained of earache bilaterally 
but had no evidenee of discharge or 
Two after 


that operation, his mother noted a firm 


cervieal adenitis. weeks 
nontender lump on the right side of 
the neck which persisted, with little 
inerease in size, until the present ad- 
mission. It had remained painless and 
had never interfered with swallowing 
or breathing. 

The 


time of 


physical examination at the 


admission revealed normal 


vital signs in a well-developed, mod- 
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erately obese boy who did not appear 
ill. There were nearly a dozen firm, 
nontender, irregular masses palpable 
throughout the right side of the neck. 
Other smaller, discrete nodes were pal- 
pable on both sides of the neck in the 
anterior cervical chains and base of 
the neck posteriorly. In the midline, 
just inferior to the thyroid cartilage, 
was a 0.5 em. palpable nodule, inter- 
preted as a ‘‘Delphian node.’’ The 
thyroid gland was not palpable. The 
remainder of the physical examination 
was not remarkable. 

The laboratory examinations of the 
blood and urine disclosed no abnormal 
values. Roentgenograms of the chest 
and long bones revealed no abnormal- 


ities. Administered radioactive iodine 


revealed a 40 per cent uptake over the 


thyroid gland area and none over the 
cervieal lymph nodes. 

On the second hospital day, an op- 
eration was performed. 


Case 2.—This 15-year-old white girl, 
with a chief complaint of swelling in 
the neck of three and a half years’ 
duration, was seen in The Children’s 
Medical Depart- 
ment because of a mild discomfort of 
the anterior neck, radiating to the ear. 
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The thyroid gland was then slightly 
tender and enlarged 
(although one observer felt that the 
left lobe was larger). A diagnosis of 
adolescent goiter was made and she 


symmetrically 


was given thyroid extract, 60.0 mg., 
then 90.0 mg., daily, for a period of 
At the end of this time, the 
protein bound iodine was 3.6 mg. per 
eent and the radioactive iodine uptake, 
49 per cent. Seanning revealed a non- 
functioning left lobe with an irregular 
distribution of radioactivity in the 
right lobe. The patient was not seen 
again over the next vear and a half. 
Over the entire three and a half years 
her menstrual periods had been irreg- 
ular. 

At the time of admission, physical 
examination revealed vital 
signs and a well-developed and nour- 
ished girl who did not appear ill. No 
findings suggestive of abnormal thy- 
roid funetion were present. The thy- 
roid gland was bilaterally, but slightly, 
enlarged. The right lobe was smooth 
and normal in consistency. The left 
lobe was firm, with slight nodularity 
and with a single definite nodule at 
the lower pole. The tonsillar nodes 
were palpable but there was no other 
cervical gland enlargement. No ‘‘Del- 
phian node’’ was present. 

Laboratory examinations of blood 
and urine were unrevealing. The ra- 
dioactive iodine uptake was 45 per cent 
and a sean revealed symmetrical radio- 
activity over both lobes. 

An operation was performed on the 
third hospital day. 


two years. 


normal 


DISCUSSION 
Dr. Oxtver E. Core.*—Well, I sus- 
pect this first case offers no dispute. 


Associate Professor of Sur- 
Medical School, and Surgeon 


*Dr. Cope is 
gery, Harvard 


at the Massachusetts General Hospital. 
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The preoperative diagnosis must have 
been a papillary carcinoma of the 
thyroid. The only other lesion that 
gives palpable lymph node enlarge- 
ment in the neck is thyroiditis and | 
think that thyroiditis should have given 
a thyroid gland which was palpable. 
The distribution of the lymph nodes, 
their description, and the absence of 
significant thyroid enlargement, spell 
papillary adenocarcinoma arising in 
the thyroid with a thyroid lesion that 
is too small to be identified. Now, 
that is not an uncommon experience. 
The background of this child is of 
interest, of course, because of the 
radiation for hemangiomata in the 
early months of life. We are all aware 
now that such irradiation is inerim- 
inated as an etiologic stimulus for the 
growth of malignaney in the thyroid 
gland, in age groups from 4 to 15 
vears. Duffy and Fitzgerald,’ at the 
Memorial Hospital in New York, re- 
viewing their 28 cases of carcinoma of 
the thyroid in childhood, observed that 
9 children had had thymie irradiation ; 
they hesitated to lay any significance 
on this in their paper of 1950. Simp- 
son and Hempelmann? and two groups 
in Chieago, Clark® and Slaughter,‘ 
looked up their statisties and found a 
significant the 
incidence of carcinoma and previous 
irradiation of the thymus. For exam- 
ple, the entire 15 eases Dwight Clark 


relationship between 


had seen between the ages of 4 and 
15 had had previous irradiation of the 
The other incidences weren't 
My own experience is 


thymus. 
quite so high. 
very limited and isn’t statistically sig- 
nificant. The obvious reason for this 
is that, at our hospital, Dr. George 
Holmes, long ago, believed that ‘‘thy- 
mie enlargement’? was probably a 
physiologie state and refused to radiate 
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that time a good 


many of the hospitals in Boston and 


thymuses—vet at 
the country over were taking thymic 
plates and exposing children to radia- 
the thymuses were enlarged. 
that 
considered is thyroiditis; the deserip- 


tion if 
The only differential should be 
tion as given is not compatible with 
thyroiditis for, if these lymph nodes 
in the right thyroid region are sig- 
nificantly large, with the ‘‘Delphian 
lvmph node’’ enlarged, even though 
there is nothing palpable and no pri- 
mary lesion palpable in the gland, I 
still be 


operative diagnosis in 


foreed to make a pre- 
child of 


would 
this 
earcinoma of the thyroid. 
Now, the second ease is more prob- 
lematie beeause vou have a variety of 
diagnoses that are plausible, and be- 
eause the physical examination as 
deseribed doesn't vive one the ehance 
to refine the diagnosis bevond the sta- 
tistical evaluation of the possibilities. 
are not really like 


These exercises 


medical or surgical professional econ- 
sultations beeause you hope that the 
consultant will see something or ob- 
serve something that vou have missed. 
That is true in the physical examina- 
tion, in the history, in observations of 
behavior, and in the 


elinieal x-ray 


examination. The value of the physi- 
eal examination is the detailed appre- 
ciation of the observer. 

The thyroid in the second ease was 
found to be slightly tender and sym- 
metrically enlarged, although one ob- 
server thought the left lobe was more 
prominent. The presence of tenderness 
ordinarily indieates inflammation, and 
in the thyroid that ean be due to a hem- 
orrhage as well as to other types of 


inflammation. Tenderness is not alto- 


vether a reliable sign for the exelusion 
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of carcinoma. Very recently, one of 
our young student nurses with a lump 


in the thyroid, complained of tender- 


ness and I exeluded careinoma on 
this basis; she turned out, a year later, 
to have a papillary carcinoma. The 


fact that one observer felt the left lobe 
was more prominent is extremely im- 
portant because, unless the child had 
dextrocardia, the prominenee of the 
left lobe indicates a process in that lobe 
the 
Sinee the right lobe of the thyroid is 


which is not present in right. 
usually, on the average, 25 per cent 
heavier than the left, the largest tissue 
mass ordinarily is to be felt in the 
right lobe. 

Seanning for radioactive iodine up- 
take revealed a nonfunetioning left 
radioactivity in the right 
Now, 


here again, there is an indieation that 


lobe with 


lobe in an irregular distribution. 


there is some process in the left lobe 
normal function 
This is 


an indication, presumably since it is 


whieh has less than 


in spite of its greater size. 


localized, that it is probably neoplastic 


process. 


Dr. JoHN CrieteR.—Dr. Cope, | 
think that 


respect to the original sean. 


a note should be made in 
I think 
‘that vou should not put much emphasis 
the the 
amount of activity in the gland was 


on report as given here; 
not adequate for a satisfactory sean 
at that time. 


judge whether there was any loealiza- 


I think vou really ean’t 


tion of radioactivity in that gland. 


Dr. Corr.—I am glad that you 
point that out because I was going to 
use the difference between that and 


the subsequent seanning, which shows 


an even distribution. 
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It is said that this thyroid gland was 
enlarged bilaterally; this means that 
the initial process presumably had been 
a diffuse bilateral one, and that there 
has been a localization in the left lobe, 
not found in the right, which indicates 
an additive process. Here is where I 
found my difficult 
left lobe was firm and presented a 
definite nodule in the lower pole, with 
a suggestion of small nodularity 
throughout. When one palpable ade- 
nomatous nodule is present, it is very 
frequently found that multiple satellite 
nodules are also present in the thyroid. 
Another interpretation of these find- 
ings may be that a malignant nodule 
is present and it is spreading, because 
this could be a deseription of an in- 


role beeause the 


vasive thyroid carcinoma. 

I will that she had an 
adolescent goiter. I think that pos- 
sibly the tenderness was due to a hem- 
orrhage, and that hemorrhage induced 
a secondary inflammation. 


assume 


A word about seanning. If you 
have a nodule covered by a good-sized 
rim of functioning tissue, I think vou 
will agree that it is very hard to tell 
if that is a ‘‘eold nodule,’’ or a ‘* fune- 
tioning nodule’’—so counting doesn’t 
always tell us if we are dealing with 
a ‘‘eold’’ or a ‘‘non-funectioning’’ 
nodule, or whether it is a functioning 
one. It makes some difference in the 
statistical appraisal because the less 
the funetion, the less the differentia- 
tion of cells and the greater the likeli- 
run 
This 


is not the ordinary thyroiditis, that 


hood of malignaney. Let us 


briefly through the possibilities. 


| ean see. Second, it is not a neoplasm 


because it has been a localized disease 


for too long without lymph node 


metastasis, Third, the process started 
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as a diffuse one, and therefore it is a 
lesion which has developed on a pre- 
vious diffuse adolescent goiter or hy- 
perplastie process. On such a_ basis 
the lesion may be a number of different 
It ean be a well-differentiated 
adenoma, or differentiated, 
as a fetal type of thyroid tissue. It 
may be a benign papillary eystaden- 
oma. It has been there for quite a 
little time, and I wonder why, if it is 
a papillary eareinoma, there aren't 


things. 


less well 


lvmph nodes. 

In summary, my preoperative diag- 
nosis would be that this is a diffuse 
adolescent goiter with an adenoma in 
the left There is a 50 per cent 
chanee, at that 
malignant adenoma. If I 
erating, I would really be operating 
to determine the diagnosis but, since 


lobe. 


this this is a 


age, 


were op- 


you are requiring me to make a diag- 
nosis, I will say a benign follicular 
adenoma. On the basis of the moder- 
ately active function study, I would 
consider a follicular type of adenoma. 
That is a pure guess, really based on 
statistics. 

May we have the pre- 
Surgical 


Dr. CRAIG. 
operative diagnosis of the 


Service? 


Dr. L. Martix.—The preoperative 


diagnosis on the first ease was thyroid 
carcinoma and, in the second case, we 
that was probably a 


thought this 


benign disease but we couldn’t be 
certain. 
Dr. CricLer.—I was interested in 


Dr. Cope’s statement to the effeet that 
he likes to feel these glands himself, 
beeause as I read over the protocol on 
the second ease, my description of it 
would be entirely different. I thought 
that the left lobe felt rather fibrous, 
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granular and lobulated, but not nod- 
ular. It was as if we were dealing with 


a searred gland. 


Dr. Craic.—Were there any studies 


of her thyroid funetion? 


Dr. CrIGLER.—Yes, clinically she was 
euthyroid, but vou ean, of course, miss 
what is ealled a compensated hypothy- 


roid state. 


Dr. Craic.—The first ehild, as was 


suspected by ill eoneerned, had a 
papillary adenoearecinoma of the thy- 
roid. Both lobes and the lymph nodes 
both the in- 


volved. evidence of 


sides of neck were 
There 
cular invasion, as well as quite marked 


This tumor was 


on 
was vas- 
lvmph node invasion. 
comparatively mature in that the cells 
were quite uniform, quite regular, and 
there were not too many mitotie fig- 
ures (Fig. 1). 

The 


a fairly specifie example of 


thought, was 
Hashi- 


second case, We 
moto’s thyroiditis or struma lympho- 
There tremendous 


amount of lymphoid tissue in many 


matosa. was a 
areas, some forming even secondary 
lymphoid follicles. Colloid was pres- 
ent, but the acini were quite broken 
up and oceasionally there were indi- 
vidual acinar cells which were diffusely 
distributed—which may, I suppose, 
be part of the hyperplastic state of 
this process. In some areas, definite 
eosinophilie degeneration of the acinar 
epithelium could be found, which is 
supposedly a sine qua non for the diag- 
type of ‘‘thyroiditis”’ 


nosis of this 


Fig. 2). 


Dr. Roperr FE. I would like 
Dr. Cope his feelings about 


GROSS. 
to ask 
therapy of carcinoma of the thyroid. 


The number of eases that we have seen 
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small group. In 
general, we have done a subtotal thy- 
roidectomy. We have usually removed 


the involved side entirely and gone 


comprises a very 


well over to the other side, leaving a 
little shell posteriorly to be sure to 
the recurrent nerves and the 
parathyroid gland, generally leaving 
enough thyroid earry the 
patient along in an euthyroid state, 


protect 
tissue to 


but not worrying too much if we do 


not. At the same time an extensive 


removal of the nodes and _ involved 
tissues of the neck is earried out. We 
have not uniformly used a_ radical 


block removal of tissues, and we have 
not taken the internal jugular vein or 
any of the muscles routinely, but have 
taken only those structures which 
seemed to be involved by the tumor. 
We have not routinely used x-ray or 
radioactive iodine therapy, rather 
holding these in reserve if there should 
be recurrence. I am very much im- 
pressed with the slowness of the growth 
of most of these whieh we have seen. 
Just a few weeks ago we had a child, 
7 years of age, with a known mass in 
the neck for three years, which IT am 


had 


from the start. 


been a malignant process 


On the whole, as we 


sure 


see these in youngsters, they are very 


slowly growing tumors and ecan_ be 


fairly conservatively managed. 


Dr. Corpr.—I agree completely with 


you. To my mind there is no other 
tumor like this in any other organ of 
the body. Papillary carcinoma, unless 
it is a part of a mixed tumor of the 
thyroid, is in real terms a curable 
disease, and it is no more malignant in 
children that you just quoted than in 
the patient in the teens or the second 


and third deeade, or any decade in 


Although it is usually a slowly 


life. 
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Fig. 1.—Case 1. Lymph node. Metastatic thyroid carcinoma is involving the local lymph 
node. (Toluidine blue — eosin; X45.) 

Fig. 2.—Case 2. Thyroid. Marked lymphoid infiltration of the thyroid is present. A few 
colloid’ masses remain in acini and in the lymphoid stroma. (Toluidine blue — eosin: 150.) 
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growing tumor, variations in growth 


rate occur, yet it has to be ealled 
malignant because if you leave it alone, 
and don’t do anything about it, it will 
throttle the patient. It has an extraor- 
dinary predilection for growth in 
the lymph nodes and it flourishes in 
the lymph nodes with greater abun- 
danee of growth than in the thyroid 
itself. the primary 
, 


lesion ‘ 


How big was 


Dr. Craic.—Not more than 1.0 em. 


in diameter. 
Dr. Corpr.—If the tumor is a 
papillary growth and not 


pure 
mixed, it 
stays in the lymph nodes for vears 
and invades structures. 
Until that happens, I agree with you 
that a conservative operation is the 


only slowly 


proper choice. 


Dr. Craic.—Dr. Cope, there are re- 
cent reports from the Cleveland Clinie 
concerning the use of suppressive doses 
of thyroid in the treatment of thyroid 
cancers.” Do you regard these tumors 


as hormonally dependent? 


Dr. Cope.—We have had the oppor- 
tunity to treat 4 patients with this 
disease on so-called suppressive doses 
The student nurse 
I described was on 3 grains of 


of thyroid gland. 
that 
thyroid for a year, or a little more. 
It didn’t do anything to the localized 
The rest of her thyroid became 
atrophic. She had no lymph node 
involvement but still the primary lump 
Perhaps, with- 


mass. 


was a good grape size. 
out the thyroid medication in that vear 
and a half, it would have spread into 
the lymph nodes. We had another 
patient, a 22-vear-old girl, with a left- 
sided lesion with bilateral lymph node 
I did the left side first, 
Un- 


involvement. 
taking out the primary tumor. 
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fortunately, she developed a _ severe 
staphylococcal operative infection. We 
put her on thyroid medication and 
allowed the infection to clear up before 
tackling the other side. In the initial 
months of thyroid therapy the remain- 
ing nodes on the opposite side became 
a little smaller; they reached a_ base 
level at eight months, and then began 
to inerease in size—and this, in spite 
of 200 to 260 mg. of thyroid. I then 
operated on her again. 

Let us not confuse the issue. You 
don’t give thyroid therapy to suppress 
the growth of a papillary metastasis, 
but you give thyroid to a patient in 
whom you have removed nine tenths 
of the thyroid since you don’t want to 
expose that remnant, small as it is, to 
undue pituitary stimulation. 


Dr. Craia.—Perhaps it is well to 
point out now that only about 50 per 
eent of thyroid eareinoma in children 
is papillary. The rest seem to be fol- 
licular in type. 
frequently follow follicular types and 
that it is true of lung 
metastases. Dr. Theodore Winship of 
Washington, who is very interested in 
this problem, has been able to collect 
some 45 eases of childhood thyroid 
eancer with follow-ups for ten years; 


Bone metastases most 


I presume 


17 of these were still living with this 


disease after the first operation, and 
only 5 of the 45 were dead*—so that 
it is really quite a relatively nonfatal 
disease, as far as that goes. 

The true nature of thyroiditis and 
its classification is still unsettled among 
pathologists and clinicians. There is 
almost no meeting of the minds be- 
tween one author and another. 

One of the largest series of cases re- 
ported by Lindsay to the Goitre As- 


sociation in 1952? lists 170 eases of 
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struma lymphomatosum, 25 cases of 
giant cell and Riedel struma. Dr. Wil- 
liam Meissner*® places a majority of 
his eases in the nonspecific group, and 
much smaller numbers in the Hashi- 
moto or struma  lymphomatosum. 
Crile,® on the other hand, has a fairly 
even distribution of the thyroiditis 
eases between Hashimoto’s, subacute, 
and Riedel’s. Hendrick?® includes, in 
his elassifieation, a large number of 
Some 


“ce ’ 


eases of ‘‘acute thyroiditis.’ 
of these eases followed shortly after 
an upper respiratory disease and were 
not biopsied. All I wanted to do was 
to bring out the variation in labeling 
that has occurred in this field, which 
suggests a real lack of knowledge as 
to the true nature of the processes in- 
volved. 


Dr. Copr.—Dr. Crigler has given us 
an indication of what the left lobe 
was like, but what was the right lobe 
like at the time of operation? 


Dr. Martin.—The lymph nodes did 
not seem to be involved at all at sur- 
gery. The thyroid gland, on the opera- 
tive table, looked quite different from 
what it seemed clinically. Both thy- 
roid lobes looked just about the same 
at the operative table—diffusely granu- 
lar, finely nodular and _ irregular 
throughout, and firmer than normal. 
The left lobe was more prominent 
than the right and a little firmer too. 


Dr. Cope.—Well, I now believe that 
the patient had typical thyroiditis be- 
eause it is seen to be established as a 
diffuse thyroid disease. One of the 
questions always raised is—does it 
ever occur as a localized disease in one 
lobe? Dr. Craig, have you ever seen 
localized thyroiditis of the lymphoid 
type? 
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Dr. Craic.—l don’t believe so. 


Dr. Corr.—I thought I saw one pa- 
tient once with a Hashimoto’s type of 
thyroiditis involving predominantly 
one lobe, and there was very little to 
But 


know, the more I see of the disease. I 


be seen in the other one. you 
wonder how good my memory is be- 
cause I never found one again. The 
other thing is that the lymph nodes 
are usually enlarged, in my experience, 
to some extent, but there is nothing 
characteristic about their microscopic 
appearance. 


Dr. Craic.—One thing that inter- 
ests me about this patient is the prob- 
lem of therapy. Many people believe 
that since this is a diffuse disease of 
the thyroid, and sinee patients ean 
develop respiratory difficulties with 
compression of the trachea, a_ total 
thyroidectomy is indicated, rather than 
a subtotal thyroidectomy since a 
higher proportion of patients become 
hypothyroid anyway. Some people ad- 
voeate total thyroidectomy when the 
patient first presents himself, to pre- 
vent respiratory obstruction, and to 
save the patient any further difficulty. 
Other people suggest radiation ther- 
apy, but probably that would be 
banned, though a recent article in one 
of the surgical journals even now rec- 
ommends it in such eases. 


Dr. Corr.—I think almost every- 
thing has been suggested for this con- 
dition with suggestions of suecess, and 
yet ultimate failure—thiouracil, cor- 
tisone, and radiation. A purely me- 
chanical (surgical) approach seems to 
work in the patients with obstructive 
symptoms, but the disease ultimately 
runs its course. In running its course, 
the disease may destroy a significant 
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amount of the secreting thyroid tissue 
so that the patients become hypothy- 
roid. I have not been impressed with 
the practice of giving thyroid to re- 
lieve the thyrotropie stimulus on those 
poor little remnants and islets which 
you showed in your slides and do not 
feel that it does anything toward stop- 
You 


make a 


ping the disease process per se. 
operated on this patient to 
diagnosis, and that was common sense 
beeause vou did not know what you 
were dealing with, and vou were per- 
haps running a danger not to know. 
Now, having 


operation, you are there and what do 


made a diagnosis at 


vou do? Some of the patients fo on 
to the obstruction that Dr. Craig de- 
seribed, so I think that it makes sense 
to remove the anterior portions of the 
thvroid and then, once vou have done 
that, vou don't have to go back to do 
an operation for respiratory obstrue- 
tion at a later time. If the patient 
subsequently develops hypothyroidism, 
logically vou treat that situation but 
still vou are treating the primary dis- 


ease, really. 


Dr. Gross.—Is this a common prob- 


» 


lem in the 15-year-old age group? 


Not as we have seen it 
In the literature an 


Dr. CRAIG. 
here, Dr. Gross. 
appreciable number have thyroiditis 
10 to 20; in a 
very small proportion, signs may date 
These 
numbers are very small, compared to 
the ages 40 to 50, 


where it is more frequently seen. 


starting at ages from 
baek to the first vears of life. 


numbers seen at 


Dr. Cope.—We had a rush of them 


in children that Nathan Talbot wrote 
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up." As I reeall it, there were 15 or 
16 eases in patients 10 to 15 years of 
age, all in a period of about five vears. 
The last one was about five or six years 


ago. I haven't seen one since. 


Dr. Craic.—This is predominantly a 
disease of females in active menstrual 
life. 

dence 


In some eases there is good evi- 
that it is a disease of ‘‘auto- 
immunization.’"** In pediatric 
textbooks it is not mentioned at all. 


most 
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MAMMALIAN VIRUSES AND RICKETTSIAE: 


Comments on Current Literature 


NEW METHODS OF 


PURIFICATION AND RECOVERY 


HE remarkable success of chro- 

matography in the separation of 
amino acids, lipids, sugars, and many 
other substances has been an impor- 
tant factor in some of the recent ad- 
vances in the field of biochemistry. 
The separation of proteins by these 
methods proved somewhat more diffi- 
cult, chiefly because the large size of 
the protein molecule prevents its 
penetration into the adsorbent par- 
ticle and limits the adsorption sites 
to those on the exterior. Thus, in 
the case of proteins, large surface is 
necessary for the attainment of rea- 
sonably high adsorption capacity. 
lor a number of years inorganie gels, 
such as ealcium phosphate, had been 
used with a considerable degree of 
success in the chromatography of 
typical proteins. Subsequently, how- 
ever, new stable adsorbents derived 
from cellulose were employed, which, 
in addition to the necessary basic 
chemieal and physical characteristics, 
have a large capacity for the adsorp- 
tion of proteins. Peterson, Sober, 
and their associates' have deseribed 
the preparation of such cellulose ion- 
exchange resins, DEAE-SF and EC- 
TEOLA-SF, and their use in the eol- 
umn chromatography of proteins. 
The letter identification of these cel- 
lulose ion exchangers is taken from 
the reactants, since the structure of 
the attached groups cannot be speci- 
fied exactly. One of these, ECTE- 
OLA-SF, proved to be less promising 
in protein adsorption capacity, but 


was shown by a number of investi- 


gators to be of exceptional merit in 
the chromatography of nucleie acids. 


Since cellulose ion-exchange resins 
permit the chromatography of nu- 


cleic acids from various sources, it was 
suggested that these resins might be of 
use in the purification of nueleopro- 
teins such as those of viruses and bae- 
teriophages. Fractionation of the to- 
bacco mosaic virus by this means was 
reported as early as 1956 by Com- 
moner and his colleagues? : chromatog- 
‘raphy with ECTEOLA-SF not only of 
the natural tobacco mosaic virus but 
also of reconstituted virus nucleopro- 
tein. Recently Taussig and Creaser* 
employed this resin in the chromato- 
graphic purification of T1, T2r and 
T2r+ bacteriophages, demonstrating 
that “bacteriophages may be purified 
by means of selective adsorption on, 
and desorption from ECTEOLA an- 
ion-exchange adsorbent.” A high de- 
gree of virus purity was possible, and 
these investigators stiggested that the 
method might prove ot value in “the 
preparation of other nucleoproteins 
and viruses.” The basie principles 
underlying the adsorption and elution 
of bacteriophages and _ viruses’ by 
ionie exehangers have been studied 
extensively by Puck* and his re- 
search group, especially with refer- 
ence to implications concerning he- 
magglutination phenomena, and the 
attachment of viruses to red cells. 
The April 18, 1958, issue of Science 
‘arries an interesting and informa- 
tive article deseribing “the results of 
exploratory chromatographic studies 
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on the purification of several repre- 


sentative animal viruses and rickett- 
siae.’’ The stated purpose of this 
article by Hoyer, Bolton, Ormsbee, 
LeBouvier, Ritter, and Larson’ is 


to report “that the chromatographic 
procedure provides high yields of 
purified infectious agents” and to dis- 
cuss “some of the implications of the 
findings for further fundamental and 
applied research.” These investiga- 
tions were stimulated in the begin- 
ning by the success of others using 
the cellulose ion-exchange columns: 
Commoner, Taussig and Creaser, and 
others. Cellulose anion exchangers, 
ECTEOLA-SF, and DEAE-SF, were 
employed in the studies by Hoyer and 


his eo-workers for column chroma- 
tography and purification of polio- 
myelitis viruses, Mahoney type 1, 


Lansing type 2, and Saukett type 3, 
and of Echo type 13 and Coxsackie 


type A9 viruses. The virus source 
in each of these instances was from 
ultracentrifuged coneentrates of tis- 


sue-culture fluids derived either from 
infected monkey-kidney, or from De- 
troit-98 (D-98) cells. Coneentrates 
of Colorado tick fever virus were 
prepared from brain tissue of in- 
fected moribund — suckling mice. 
Rickettsiae coneentrates studied in- 
eluded those of Q-fever and epi- 
demie typhus fever, the coneentrates 
in both instanees being derived from 
infeeted chick embryo yolk saes. 
Several virus preparations were made 
from appropriately infected tissue 
eultures in which the virus was eul- 
tured in the presence of phosphorus- 
$2, as a means of labeling the virus 
particles with a radioactive tracer. 
The preparation methods for the con- 
eentrates of virus and _ rickettsiae, 
and the ion-exchange column pro- 
eedures employed are given in some 
detail by the authors.  Titrations, 
with ealeulated end points, of the 
finally resulting suspensions of virus 
and rickettsiae (i.e., the purified elu- 


ates) were carried out appropriately 


in tenfold serial dilutions in monkey- 
kidney tissue culture, or in suckling 
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mice (Colorado tick fever virus). In 
the case of the P**-labeled virus, radi- 
oactivity of dried samples was as- 
sayed by means of a mica end-win- 
dow Geiger-Mueller tube with a deci- 
mal sealer. The titers of recovered 
purified virus are given in tabular or 
graphic form, and an interesting elec- 
tron micrograph is included which 
shows Q-fever rickettsiae before ad- 
sorption, and a_ low-magnification 
field of the purified preparation of 
Q-fever rickettsiae, obtained as the 
final product of chromatographic 
separation. 

In a rather critical discussion the 
authors attempt to evaluate the data 
obtained in these studies. They feel 
that column chromatography with 
cellulose ion exchangers has been em- 
ployed successfully in the recovery 
and purification of the mammalian 
viruses and rickettsiae under study. 
These agents can be adsorbed onto, 
and eluted selectively from, ECTE- 
OLA-SF and DEAE-SF columns. The 
conditions under which this was ac- 
complished seem to permit the re- 
covery of nearly all of the virus add- 
ed to the columns, yet to allow the 
removal of much extraneous material. 
In most individual instances the re- 
covery yield of virus or rickettsiae 
was considered excellent. Coxsackie 
A9 and all three types of poliovirus 
were not so readily adsorbed under 
the prevailing experimental condi- 
tions. This was indicated by their 
early appearance in the first frac- 
tions of the initial eluents recovered ; 
nevertheless, a remarkable degree of 
purification seemed to be achieved 
with these strains of virus. Most of 
the contaminating material ean be 
separated from the infectious par- 
ticles. Furthermore, extraneous pro- 
tein material in the suspension can 
be adsorbed, and also separated from 
the virus itself. The studies with 
radioactive phosphorus in the Echo- 
18 and poliovirus type 2 indicated 
that marked virus purification had 
been accomplished. In the case of 
Q-fever and epidemie typhus fever 











rickettsiae, a single adsorption and 
elution procedure resulted in a strik- 
ing degree of purification, as demon- 
strated by electron micrographs. Of 
particular interest to the authors was 
the repeated observation that differ- 
ences in chromatographic behavior 
exhibited by the various strains of 
virus and rickettsiae seemed to bear 
no relationship to particle size, but 
seemed rather to depend upon the 
chemical nature of the infectious 
agents and upon intrinsic differences 
in their particle surfaces. Of con- 
siderable interest also are prelim- 
inary investigations in progress 
which indicate that formaldehyde- 
treated poliovirus (type 2) can be 
separated from untreated virus pres- 
ent in the same suspension. 

While the experiments reported at 
this time by Hoyer and his associ- 
ates are described as “essentially 
exploratory,” those authors express 
the hope that this relatively simple 
procedure for the purification and 
examination of viruses and rickett- 
siae may prove useful in funda- 
mental investigation as to the nature 
of these infectious agents, and of 
value in the preparation of vaccines: 
both in relation to the purity of the 
virus strain employed, and with ref- 
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erence to the removal of extrane- 
ous protein material of potential 
danger in sensitivity reactions. 


RuSSELL J. BLATTNER 
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Correspondence 


Pet Peeves 


To the Edito 


Inasmuch as your ‘‘ pet peeves’’ coincide 
with mine, L find here just one more reason 
for keeping you high on my list of Approved 
Editors. 

During the past decade, | have been feel 
ing increasingly sorry for the Editors of med- 
ical journals. You plaintively mention the 
** Editor 


in manuseript,’’ 


who has to read the contributions 
and the occupational irrita 
Well, was 


it Dr. Henry Bowditch who, about a century 


tions which seem to be mounting. 


ago, advised against giving Harvard—yes, 
Harvard—medical students a written exam- 
ination on the ground that they couldn’t 


write? 


Speaking of the ‘‘home of culture and 


beans,’*’ **you wrong me, every way you 


wrong me,’’ when you imply that 1 ** expect 
Editor. *’ It 


Sale 


less of a mid-western was our 


mutual friend Llewellyn who first 
pounced upon the New England Journal of 
Medicine's pleonasm, which proved to be a 
Innocent Merriment to its dis 
Editor 


some of the rest of us. 


Source of 
tinguished (Blessed be he) and to 
As a Butterer-up of 
Editors, let me say that 


you, Sir, are an 


exemplar of the proverb, ‘* Erudition dwelleth 
not alone in the Back Bay.’’ 

Certainly the past 40 years have seen such 
a vast accumulation of medical knowledge, 
all of which must be ‘‘ borne in mind,’’ ‘‘ not 


overlooked,** that it is a wonder that more 


of our medical students and hospital resi 
dents aren’t what might redundantly be 
illiterate. ** And here let 


ealled ‘* literarily 

*Any Editor who returns an 
mine with one of those nasty little slips on 
which he “thanks me for the privilege 
implying no lack of merit ce 
expect my disapproval. 


must 


article of 


us pause to pay our respects to those young 
folk from other lands, so many of whom use 
our language better than we do. 

As you are of course aware, the tendency 
to (I shall not yield and call it the neces 
sity for) technical specialization is not con 
fined to our own profession. It is exciting 
enough to encounter M. D.’s who know there 
is a world—whether of politics, human rela- 


tions, ete—who can stop talking about 


long enough to discuss various 


**‘ eases’ 
aspects of Kultur. It is no less exciting to 
encounter an engineer or other technical ex- 
pert who can likewise venture with reasonable 
safety into other fields. 

**Pet peeves?’’ Sapristi! In staff-meetings 
we think ourselves well off if we don’t hear, 
‘*He hasn’t got 
think,’’ or 
table.’’ 

May I 


mologic monstrosity? It 


any temperature, I don’t 


even, ‘‘Lie the baby on the 


mention an as-yet-incipient ety 
is cineangiogram, 
The Greeks of course had the original word 
kinematos, meaning motion. Very well, 
then, the moving angiogram must be a cine- 
mangiogram! All honor to the cardiolo- 
gists—provided they keep that first m/ 

[ suppose we may as well give up on what 
Dean Briggs used to call ‘‘the shallness of 
the will and the shouldness of the would,’’ 

the wanton use of ‘‘I would like’’ for ‘‘I 


should like,’’ ete. 

Listing my own pet peeves will doubtless 
make you more peevish; so I close with Mark 
‘*The differ- 


ence between the right word and the almost 


Twain’s all-too-true comment: 
right word is the difference between light- 
ning and the lightning-bug.’ 


Sympathetically yours, 
PARK JERAULD WHITE 
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CORRESPONDENCE 


To the Editor: 

In reading “Severe Neurological Mani- 
festations in Four Children Receiving Com- 
pazine (Prochlorperazine)’’ [J. Pepiat. 53: 
153, 1958], I recalled an unusual case under 
my care several months ago. 

A boy 10 years old was brought to my 
office because of nervous ties and hostility 
to his parents. There was no prior history 
weeks previously 
situation. Physical 
examination was negative. He did manifest 


except for mumps two 


and a disturbed home 
some puposeless movements. I put him on 
syrup of Compazine, 1 dram t. i. d. 
called 
mother who was weeping and alarmed be- 


Two days later I was by the 
eause her boy suddenly began to act queer 
and complain of headaches. A local doctor, 


ealled a few hours previously, diagnosed 
the boy’s illness as mumps encephalitis and 
advised immediate hospitalization. 

When I arrived and examined the boy 
he suddenly cried out “Here it comes,” be- 


came almost comatose, arched his back and 


manifested oculogyral symptoms. He had 
marked opisthotonus, retraction of neck, 
and severe cyanosis. This lasted a few 
minutes and he resumed breathing. I had 
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the boy placed in my car and rushed him 
to the hospital. There he was placed on 
sedation and oxygen symptomatically. He 


had two seizures in the car and about 
fifteen during the next 24 hours. Blood 
count, spinal fluid, and neurological ex- 


aminations were normal. However, in view 
of the history of mumps, a diagnosis of post- 
mumps encephalitis was made. I was 
none of the 
eases of had 


had manifested such violent spasms. 


puzzled by the since 


ease 
mumps encephalitis I seen 

After 24 hours his behavior was normal, 
and he was discharged after one week of 
hospitalization. 
was well and had no complaints. 


Seen about a week ago he 
The Com 
pazine was discontinued when the boy be- 
eame ill. 
This 
synerasy to the 


apparently has an idio 


with his 


patient 
drug, because, 
weight of 80 pounds, a dose of 30 mg. over 


a 2-day period is within normal range. 


I wonder how many doctors have been 
confronted with similar cases. In_ this 
particular case the history of mumps 


elouded an approach to the diagnosis. 


G. S. Metster, M.D. 





News and Notes 


Letter London 


peared in the August issue, the next Interna 


In the From which ap 


tional Congress of Paediatries was inad 


referred to as being held in Mon 


1960. 


vertently 
treal in 

The date for the Congress is July 19 to 
25, 1959, and it will be held at the Queen 
Elizabeth Hotel. 


lhe New York Academy of Medicine 
will hold its 
Week formerly the 
from October 13-17, 


Second Annual Postgraduate 


Graduate Fortnight 

As last 
year, the title of the program is Research 
The 


as heretofore, will consist of daily 


1958, inelusive. 


Contributions to Clinical Practice. 
program, 
evening lectures, a daily afternoon panel 
Exhibit. The 
Week is the 
continuing education of graduate physicians. 
Although 


Fellows of the 


meeting, and a Scientific 


purpose of the Postgraduate 
registration is required of non 
Academy, no fee will be 


charged 


The 


University of 


Department of Pediatrics of the 
Colorado Medical 
Fellowships in Pediatrics in Al- 
lergy, Infectious Disease, Hematology, and 
Appli 
approved 


Center an 
nounces 
Newborn 


Premature and Nursery. 


cants should be graduates of 
Schools of Medicine and should have com- 
pleted at least one or more years of hospi- 


tal training. Preference will be given to 
those who are in the course of completing 
the pediatric hospital training required for 
Board 


the examination of the American 


of Pediatrics. The fellowships, for one or 
two years, include fundamental laboratory 
research and clinical investigation, as well 
as training in clinical diagnosis and man 
agement. 

sent to 


Inquiries should be Henry K. 


Silver, M.D., University of Colorado Med 


ical Center, 4200 East Ninth Avenue, Den 


ver 20, Colorado. 


The Women’s Medical Association of 
the City of New York offers the Mary Put 
nam Jacobi Fellowship to a graduate 
woman physician, either American or for 


eign. This Fellowship will start Oct. 1, 
1959, and will amount to $2,000, $1,000 


being available Oct. 1, 1959. The recipient 
of the Fellowship will be expected to make 
a report to the committee at the end of 
the fourth month, following which the sec- 
ond $1,000 will be awarded subject to the 
The Fellow- 


ship is given for medical research, clinical 


approval of the committee. 
investigation, or postgraduate study in a 
special field of medicine, The recipient is 
expected to devote full time to the Fellow- 
ship, but exception may be made by the 
under circumstances. 
for this Fellowship may be 


committee special 


Applications 


obtained from the secretary of the com- 
mittee, Ada Chree Reid, M.D., 118 River 
side Drive, New York 24, N. Y., after 


Aug. 1, 1958, and must be returned before 
Feb. 1, 1959. 
notified not later than May 1, 


Successful candidates will be 
1959. 


Applications for the Residency from July 
1, 1959, to Dee. 31, 1959, in Pediatric On- 
cology at Memorial Center for Cancer and 
Allied Diseases in New York will be re 
ceived up to Nov. 1, 1958. This residency 
is approved for partial credit by the Ameri 
ean Board of Pediatrics and is limited to 
the neoplastic diseases of children. Salary: 
$3,600 annually plus maintenance. For ap- 
plication forms and information write: Di 
rector, Pediatric Memorial Center 
for Cancer and Allied Diseases, 444 East 
68th Street, New York 21, N. Y. 


Service, 


508 























NEWS AND NOTES 


Minnesota announces 
a continuation Pediatric Radi- 
ology for Radiologists which will be held 
on the University campus from Nov. 3 to 7, 
1958. 
Memorial Auditorium in the University of 
Medical Minne- 
Guest participants will in- 


The University of 
course in 


The course will be held in the Mayo 
Minnesota Center on the 
apolis Campus. 
elude Dr. James B. Arey, Associate Profes 
sor of Pathology, Temple University School 
of Medicine, Philadelphia; Dr. John Caffey, 
Professor of Radiology, Columbia Univer- 
sity College of Physicians and Surgeons, 
New York Dr. Sidney Farber, Pro- 
fessor of Medical 
Garrett, 


City; 

Harvard 
Robert A. 
Department of 
Urology, School of 
Medicine, Hod- 
son, Radiologist, University College Hospi- 
A. S. Johnstone, 


Pat hology, 
Boston; Dr. 
Chairman, 


School, 
Professor and 
Indiana University 
Indianapolis; Dr, C. John 
tal, London, England; Dr, 
Professor of Diagnostic Radiology, General 
England; Dr. John A. 


Infirmary, Leeds, 
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Radiology, 
Medicine, 


Instructor in 
Temple School of 
Philadelphia; Dr. Edward B, D. Neuhauser, 
Associate in Harvard Medical 
School, Boston; Dr. Frederic N. Silverman, 


Kirkpatrick, Jr., 
University 


Radiology, 


Director, Division of Roentgenology, The 
Children’s Hospital, Cincinnati; and Dr. E. 
F, Van Epps, Professor and Head, Depart- 
State University of 
Iowa College of Medicine, 

The Course will be presented under the 
direction of Dr. Harold O. Peterson, Profes- 
of Radiology; 
Profes- 


ment of Radiology, 


lowa City. 


sor and Head, 
Dr, Richard G. 
sor, and Dr. Samuel B, Feinberg, Clinical 
Assistant Professor, Radi- 
ology. The remainder of the faculty will 
include members of the faculty of the Uni- 
Medical School and 


Department 
Lester, Assistant 


Department of 


versity of Minnesota 
the Mayo Foundation. 
Lodging and 


the Center 


meal accommodations are 


available at for Continuation 


Study. 








Books 


Emotional Problems of Adolescents. J. 
Roswell Gallagher, M.D., and Herbert I. 
Harris, M.D., New York, Oxford 


University Press, 184 pages. 


1958, 


Price $3.50. 


Hundreds of books have been published 
on medical or medically related topies ad- 
While have 
been excellent, the majority can be classed 
indifferent, 


dressed to lay readers. some 


and many have been 
bad. While 


an altruistic one of help 


as poor 


and some even the motivation 


has usually been 
written for 
insti- 


and education, some have been 


and a number 


gated by publishers to bring out a competi 


propaganda purposes 


tive text in a highly profitable field. As 
we look back on the seores we have read, 
only a few stand out clearly in our memory 
as having been of real value in influencing 
lay thinking and attitudes. We are of the 
opinion that another has been written. 


In Emotional Problems of Adolescents by 
Drs. Gallagher and Harris, published by the 
Oxford book this 


written 


Press, a new on often- 
which 
It 
written, and avoids the technical 


that 


theme has been we 


diseussed 
regard as the best that has appeared. is 
sound, well 


psychiatric jargon detracts from many 


of the books on the subject written for non 
professional readers. This will hardly come 
as a surprise to those who have been familiar 
with Dr. Gallagher’s work and studies while 
School Physician at Andover for many years 


and more recently as Director of the Adoles 


eent Unit of the Children’s Medical Center 
in Boston. Dr. Harris is an Associate at 
the Unit and Psychiatrist to M.I.T. 

The book is not based on a psychologic 
theory or concept into which an attempt is 
made to fit the adolescent's problems and 
emotional reactions but on the great expe 
rience of the authors with adolescents. This 


has led to a remarkable insight and under- 
standing of their problems, of their causes, 
and how they best should be handled. After 
an introductory General Statement, the de- 
tailed discussion is taken up in eleven chap- 
Mental Health; Sex; Achieving Inde 
pendence; The Anxiety 
States; Psychosomatic Disorders; Homesick- 
Pitfalls of Testing; Scholastic Failure; 
Behavior. 


ters: 
Severe Disorders; 
ness ; 
and Antisocial Throughout is 
stressed the realness of his problems to the 
adolescent, no matter how silly or unimpor 
tant they may seem to the adult. Further, 
that to find 


understanding person, such as a teacher or 


what he needs most is some 
doctor, who he feels is interested in him as 
an individual and to whom he can talk freely 
and not simply receive advice and admonition 
on an ex ecathedra basis. 

The writing has 
ing 
readers. 


a clarity frequently lack- 
of for lay 
The reader is impressed not only 


in discussions adolescence 
by the authors’ understanding of, but deep 
respect for, the adolescent as an individual. 
In fact the necessity for this is one of the 
underlying themes that run throughout the 
the 


of his emotional reactions to 


We 


discussion 


problems encountered. sincerely hop 


‘that the book will be widely read by parents 
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It 
should be invaluable to teachers in high and 


and teachers, as well as by pediatricians. 


preparatory schools who face each day the 
The 
viewer has a particular interest in the book 


problems of children of this age. re- 


beeause adolescence is a subject he has been 


interested in and has followed in the litera- 


ture for many years. We recommend this 
new discussion without reservation, as it is 
the most adequate text of its type we have 


ever read, and regard it as a book of lasting 


value and importance. 


























BOOKS 


Common Sense About Gifted Children. 
Willard Abraham, New York, 1958, Harper 
& Brothers, 268 pages. Price $5.00. 


Professor Abraham’s book is timely in 
view of the current interest in children with 
superior intelligence. While there is general 
agreement that their education in school and 
college should be such as to utilize the 
superior intellectual endowment, there is wide 
difference of opinion among educators as to 
how this should be The author has 
attempted to collect in this volume what we 
know about gifted children and what is be 
ing done for them. Much of our basic knowl- 
edge children 1.Q. 
comes from the many years of study and 


The book pre- 


sents the many ideas, frequently controver- 


done. 


regarding with a high 


investigations of Terman. 
sial, as to the methods of providing gifted 
children with an education in keeping with 
their intelligence, i.e., segregation, accelera- 
tion, or combination with the average plus 
enrichment. It also deseribes certain com 
munity efforts as those of Evanston, Illinois, 
the Mede Valley School in Arizona. To 
day a number of methods are advocated for 
the gifted child and the 
author discusses three ‘‘big’’ Pro- 


fessor Abraham groups the gifted child in 


=a 


ane 


the education of 


plans. 


what is often referred to as ‘‘exceptional’’ 


children—perhaps best defined as children 


varying physically or mentally from the aver- 





age—and stresses the large sums of money 
being expended for special schools and the 
education of the handicapped children in this 
group, in contrast 
gifted 


necessity of 


to the expenditure for 
children. No one will dispute the 


providing proper educational 


facilities for the handicapped from a hu 


manitarian standpoint. There is a current 
concept that the future of the world depends 


on the education of the gifted child. 


Rehabilitation of the Cardiovascular Pa- 
tient. Paul D. White, M.D., Howard A. 
Rusk, M.D., Philip R. M.D., and 
Bryan Williams, M.D., New York, 1958, 
McGraw-Hill Book Co., Ine., 176 
Price $7.00. 


Lee, 


pages. 


Four authorities in the fields of cardiology 
and rehabilitation have collaborated in bring- 
that 
some 9 to 10 million persons in the United 


ing out this volume. It is estimated 


States are suffering from some disease of the 
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heart or cardiovascular system, and patients 
with these conditions form an increasingly 
large part of the 2 million persons needing 
voeational rehabilitation in order to perform 
gainful work. After an historical introduc 
tion, chapters follow on the particular types 


of eardiae and vascular lesions. These in 
elude rheumatic fever and rheumatic heart 
disease of interest to the pediatrician. The 


chapter entitled ‘*Congenital Heart Disease ’’ 
is more in the nature of a general discussion 
of the problems of the congenital cardiac 
patient than a discussion of his rehabilitation. 
No program of specific rehabilitation is out 
lined, and the reviewer agrees with the ap 
although attitude of the 
authors that this is next to impossible except 


parent unstated 


in conditions amenable to surgery. 


Surgery in Infancy and Childhood. Mat 
White and Wallace M. Dennison, 
1958, Williams & Wilkins Co., 


Price $9.50. 


thew 
Baltimore, 
444 pages. 


White 
from 


This handbook by Matthew and 
Wallace M. both 
Scotland, is a rather unique book in that the 


field of 


Dennison, Glasgow, 


entire 


pediatric surgery is com- 
pressed into 400 pages. Practically every 


surgical problem arising during childhood is 


mentioned. Some subjects are covered in 


one short paragraph, but what is said is 


clear and to the point. The book obviously 


is not intended to be a reference work—in 


fact no references to medical literature are 


included—but rather a simple and quick guide 
to those who want concise information about 
the basic facts of pediatrie surgery and all 
The 


their views clearly and spent no words dis- 


its subspecialties. authors have stated 
cussing controversial opinions. 

Perhaps the greatest virtue of this book 
is that it will acquaint the reader with what 
is being done surgically for children today. 
Although the book has been written primarily 
for general practitioners and medical stu- 
dents, those who are familiar with the prob 
lems of pediatric surgery will find a number 
of helpful hints and some very sound advice 
in its pages. 

The entire field of pediatric surgery from 
cephalhematoma to flatfoot is covered in this 
neatly packed book which is recommended 
who wish their fare 


for medical students 


dished up in small compact servings and for 
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general practitioners and those in other spe 
cialties who want to know what is being done 
for various surgical conditions arising during 
childhood. 
that 


This book supports the observa- 


tion much can be said in a few words. 


we ae 


Bredow, 
Book Co.. 


The Medical Assistant. Miriam 
New York, 1958, McGraw-Hill 


Ine., 430 pages. Price $7.50. 


the 
in 


of Women 


Physicians’ 


at 
Aides 
excellent 


Dean 
for 


rhe 
Eastern 
New York, is the author of an 
earlier text entitled Handbook for the Medi- 
This volume is planned for 
the 
which, in 


author, 


School 


cal Secretary. 


assistant in doctor’s oftice 
the 


the 


the medical 
her ex- 


must know: 


and covers material 


perience, medical assistant 


physical therapy, sterilization, first aid, 
office surgery, and similar topics. It is a 
timely subject as medical assistants are 
being increasingly used in _ physicians’ 


offices. The duties of an assistant will vary 


according to the particular specialty, and 


many physicians therefore have trained 
their own office assistants to meet their 
needs 


Etude radiologique de la circulation vein- 
euse du membre supérieur (sujet normal). 
E. Lavizzari and V. Ottolini, Paris, 1958, 
et Cie, 122 Price 2,400 


(French 


Masson 


pages. 


fr. 





PEDIATRICS 


OF 


unusually fine technical study of the veins 
of the upper extremities of the normal sub- 
ject made by means of phlebograms. Beau 
tifully illustrated. Of special rather than 


general interest. 


Our Nuclear Adventure. D. G. Arnott, 
New York, 1958, Philosophical Library, 


170 pages. Price $6.00. 


Those interested or worried about the 
“possibilities and perils” of nuclear power, 
as the subheading of the book states, will 
find a lot of information in this volume. 
The author is British and decidedly 
eensorius of the political and social aspects 


of the development of nuclear power in his 


is 


country. 


Cleft Palate and Speech, ed. 4. Muriel E. 
Morley, Edinburgh, 1958, E. & S. Living- 
stone, Ltd., 271 pages. Price $6.50. 
(Williams & Wilkins Co., U.S. agents.) 


A new revised edition. The last was 


published in 1954. 


Growth and Development of the Young 
Child, Marian E. Breckenridge 
and Margaret Nesbitt Murphy, Phil- 
adelphia, 1958, W. B. Saunders Co., 548 


Price $5.50. 


ed. 6. 


pages. 


A new revised edition (last in 1953) of 
this well-known text used in many college 


A monograph from the Institute of 
Radiology at the University of Milan. An courses on child development. 
Erratum 


In the article entitled ‘‘ Pediatric Use of Antibacterial Agents’’ 


by C. Henry Kempe, 


M.D., which appeared in the July issue of the Journal, the following corrections should 


be made in Table I: 


On page 21, Ristocetin dose should read 12 mg./Ib./day. 


On 22, 


page 


should read 5 mg./Ib./day (in 2 doses). 


Isoniazid dose should read 8 mg./lb./day (in 2 


» 


doses). Intramuscular 











Editor’s Column 


VISITING POLICIES FOR 


FEW years ago the JouRNAL* 

published a report of the visiting 
policies in a group of children’s hos- 
pitals in New York City as of 1954. 
The Citizens’ Committee for Children 
of New York City, which made the 
original report, has recently rechecked 
the same hospitals, and the progress 
that has been made in the liberaliza- 


CHILDREN’S HOSPITALS 


now allow visiting seven days in the 
week, and this applies to an increase 
of nearly 150 per cent in the number 
of beds. 

A wide variation exists, according to 
the report, in the number of hours for 
visiting and in the designated time 
when visiting is allowed. 
trend to split schedules: 10 a.m. to 12, 


There is a 


tion of visiting hours is quite inter- and 2 to 5 p.m.; 11 a.m. to 2:30 p.m. 
esting. The original group of 75 hos- and 5 to 6:30 p.m.; 11 a.m. to 1 P.M. 
pitals surveyed has been reduced to and 3 to 7 p.m. A few have one long 


64 through hospital mergers and elo- 
and the discontinuance of 
pediatric departments. The following 
table taken the report 
shows not only the changes that have 


sures 


from recent 
occurred by number of hospitals be- 
tween 1954 and 1958 but as related 
to the number of pediatrie beds. 

It will be noted among other changes 
that twice the number of hospitals 











period such as noon to 6 p.m. and 11 
A.M. to 7 


different hospitals, depending on such 


p.M. Conditions vary in 
factors as size, location, and the hos- 
pital staff and personnel. Obviously, 
each hospital has worked out a plan 
for liberalization to meet its particular 
situation. In only two of the 64 hos- 
pitals were the visiting hours curtailed. 
In one the hours were changed from 

















TABLE I 
ppricsonnoeliigl HOSPITALS ‘HILDREN’S BEDS 
VISITING — — ...... J es. 
DAYS 1954 | 1958 | 1954 | 1958 
PER WEEK | NO. |PERCENT| NO. | PERCENT| NO. |PERCENT| NO. | PER CENT 
7 24 (32) 41 (6414) 825 (23) 2,207 (57) 
6 — - 1 (1%) _ —_ 18 (%) 
5 2 (3) — 47 (1) — -- 
4 4 (5) 2 (3) 129 (4) 74 (2) 
3 19 (25) 10 (15%) 971 (26) 77 (17) 
2 23 (31) 10 (15%) 1,314 (36) 897 (23%) 
1 3 (4) aaa soos 380 _ se 
TOTAL 75 (100) 64 (100) 3,666 (100) 3,873 (100) 





*J. PEDIAT. 48: 710, 1955. 
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9 to 5 p.m. to 2 to 3 p.m. three times a 
week, and in another with an unusu- 
1954 of 10 


a change was made to 


ally liberal schedule in 
A.M. tO S P.M., 
ll a.m. to 1 p.m. and 3 to 7 p.m. daily. 
We are familiar with hospitals in other 
parts of the country that jumped to 
almost unlimited hours a few years 
ago under the trend to liberalization 
only to find it necessary to return to 
definite split periods, although these 
reflected an inerease in the total nam- 
ber of visiting hours when compared 
with the hours allowed in past years. 
Probably most of our children’s hospi- 
tals continue the custom of past years 
for 


*"seri- 


inereased visiting 
children the 
around-the-eloek 


which allows 


with on 
list,”’ and 
the ehild 
dangerously ill. 

The 
tions that have been raised in regard 
without 


parents 
ously ill 
visiting when is considered 


report discusses certain ques- 


to liberalized visiting eoing 
into the details of the sourees forming 
the the The 


report simply eategorically states that 


basis of conelusions. 
inerease in cross-infeetion has not 
occurred. It further that 
abuse by parents of a liberalized poliey 
A third question 


an 
states an 
has not happened. 
the 
visiting 


considers fear of a_ liberalized 


policy of interfering with 


ward rounds in teaching hospitals, 


treatment procedures, ete. The Com- 
mittee reports, “‘Quite the opposite is 
We know of hospitals that 


had changed to a wide-open ‘‘all-day"’ 


the ease.’ 


policy, and found it necessary to go 


baek to a policy of no visiting during 


certain hours beeause of interference 


with the hospital work. 
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No one questions the advantages 
and desirability of liberalization of the 
visiting hours for parents of hospital- 
ized children, and the New York City 
report brings out the changed atti- 
tude and progress that has been made 
in the last few years. On the other 
hand, the viewpoint of some extremists 

probably the necessary evil in any 
unrestricted, un- 
limited for 
reasons is not tenable, as it ignores the 
fact that children are hospitalized for 
physieal and the primary 
purpose of the hospital is to treat these 


movement—urging 


visiting psychologieca! 


illness, 


illnesses. It reminds one in some ways 
of the educational fad- 
dists of a few years ago, who would 


**progressive’’ 


remove all discipline from the young 
growing child in order that he might 
develop his own individuality and 
personality and find ‘‘freedom of ex- 
pression,’’ completely the 
fact that every individual must adjust 
his life to a complicated world, and 
that discipline is necessary if this ad- 


ignoring 


justment is to be a sound and happy 
one. 

The liberalization of visiting hours 
for children’s hospitals is most desir- 
able. Just how liberal, is a matter that 
each hospital must decide for itself, 
as the extent to which it is desirable 
depends on a number of factors which 
vary from hospital to hospital. Of par- 
ticular importance among these are 
the type of disease or patient for which 
the hospital is organized, the size and 
loeation of the hospital, matters involv- 
ing the hospital staff and personnel, 
and the activities of the hospital aside 
from the immediate care of the patient. 








